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PREFACE 


In this volume, being the Economic volume of ‘ The 
Indian Empire,’ chapter i, on Agriculture, is based on 
materials supplied by Mr. J. W. MoIIison, Inspector- 
General of Agriculture ; chapter ii, on Forests, was written 
by Mr. S. Eardley-Wilmot, Inspector-General of Forests ; 
chapter iii, on Mines and Minerals, by Mr. T. H. Holland, 
F.R.S., Director of the Geological Survey ; chapter iv, 
on Arts and Manufactures, is based on materials supplied 
by Sir George Watt, C.I.E., late Reporter on Economic 
Products ; chapter v, on Commerce and Trade, is based on 
materials supplied by Mr. J. E. O’Conor, C.I.E., late 
Director-General of Statistics ; chapter vi, on Irrigation 
and Navigation, was written by Sir Thomas Higham, 
K.C.I.E., late Inspector-General of Irrigation ; in chapter 
vii, ‘ Railways ' was written by Mr. N. G. Priestley, 
Secretary to the Railway Board, and ‘ Roads ’ by the late 
P'. B. Hebbcrt ; chapter viii, on Posts and Telegraphs, was 
written by Mr. H. M. Kisch, C.S.I., with assistance from 
Mr. F. G. Maclean, C.I.E., and Sir Sidney Plutchinson, 
successive Directors-General of Telegraphs ; in chapter ix, 

‘ Rents ’ was written by Mr. E. D. Maclagan, and ‘ Wages 
and Prices ’ by Mr. J. A. Robertson ; chapter x, on Famine, 
by Mr. S. Ii. Butler, C.I.E. 



INTRODUCTORY NOTES 


Notes on Transliteration 


Vowels Sounds 

a lias the sound of a in ‘ woman.' 
li has the sound of a in ■ father.’ 
e has the vowel-sound in ‘ gre}'.’ 
i lias the sound of i in ‘ pin.’ 

I has the sound of i in * police.’ 
o has tlie sound of o in ‘ bone.’ 
u has the .sound of u in ^ bull’ 
fl has tile sound of u in ‘ flute.’ # 

ai has the vowel-sound in * mine.’ 
an has the vowel-sound in * house.’ 




be stated that no attempt has been made to distinguish 
long and short sounds of e and o in the Dravidian 
languages, which possess the vowel-sounds in ‘bet’ and ‘hot’ in 
addition to lliose given above. Nor has it been thought necessary 
to mark vowels as long in cases where mistakes in pronunciation 
were not likely to be made. 


Cimsonauis 


Most Indian languages have different forms for a number of con- 
sciriiiriis, such as r/, /, r, marked in scientific works by the use 
of cicils or italics. As the European ear distinguishes these, with 
difliculiy in ordinary proniinciation, it has been considered undesir- 
able to emliarrass the reader with them; and only two notes are 
I the first place, the Arabic a strong guttural, has 
presented by k instead of which is often used. Secondly, 
it should be remarked that aspirated consonants are common ; and, 
ill particular, ih and th (except in Burma) never have the sound of 

' but should be pronounced as in * woodhouse ’ 
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Burmese Words 

Burmese and some of the languages on the frontier of China have 
the following special sounds : — 

aw has the vowel-sound in ^ lawd 
0 and ii are pronounced as in German. 

gy is pronounced almost like j in ‘ jewel.' 

ky is pronounced almost like ch in ' church.' 

th is pronounced in some cases as in ' this/ in some cases as in 
‘ thin.' 

w after a consonant has the force of uw. Thus, ynva and fim 
are disyllables, pronounced a$ if written >7/?^ 

It should also be noted that, whereas in Indian \vords the accent 
or stress is distributed almost equally on each syllable, in Burmese 
there is a tendency to throw special stress on the last syllable. 

General 

The names of some places~-e.g. Calcutta, Bombay, Lucknow, 
Cawnpore— have obtained a popular fixity of spelling, while special 
forms have been officially prescribed for others. Names of persons 
are often spelt and pronounced differently in different parts of India ; 
but the variations have been made as few as possible by assimilating 
forms almost alike, especially where a particular spelling has been 
generally adopted in English books. 

Notes on Money, Prices, Weights and Measures 

As the currency of India is based upon the rupee, all statements 
with regard to money throughout the Gazetteer have necessarily been 
expressed in rupees, nor has it been found possible to add generally 
a conversion into sterling. Down to about 1873 the gold value of 
the rupee (containing 165 grains of pure silver) was approximately 
equal to 2^., or one-tenth of a £ ; and for that period it is easy to 
convert rupees into sterling by striking off the linal cipher (Rs. 1,000 
= £100). But after 1873, owing to the depreciation of silver as 
compared with gold throughout the w'orld, there came a serious and 
progressive fall in the exchange, until at one time the gold value of 
the rupee dropped as low as 15*. In order to provide a remedy for 
the heavy loss caused to the Government of India in respect of its 
gold payments to be made in England, and also to relieve foreign 
trade and finance from the inconvenience due to constant and 
unforeseen fluctuations in exchange, it was resolved in 1893 to close 
the mints to the free coinage of silver, and thus force up the value of 
the rupee by restricting the circulation. The intention was to raise 
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the exchange value of the rupee to is. and then introduce a gold 
standard (though not necessarily a gold currency) at the rate of Rs. 1 5 
= £1, This policy has been completely successful. From 1899 on- 
wards the value of the rupee has been maintained, with insignificant 
.fliictiiations, at the proposed rate of 4d.; and consequently since 
that date three rupees have been equivalent to two rupees before 1873. 
For the intermediate. period, between 1873 and 1899, it is manifestly 
iiiipossible to adopt any fixed sterling value for a constantly changing 
upee* But since 1899, if it is desired to convert rupees into sterling, 
only rriiist the final cipher be struck off (as before 1873), but 
tliirci must be subtracted from the result. Thus Rs. 1,000 


— = i^aooui; x^o 

Another matter in connexion wdth the expression of money state- 
enls in terms of rupees requires to be explained. The method of 
merical notation in India differs from that which prevails through- 
tirope. Large nu miners are not punctuated in hundreds of thou- 
sands and iTiillion.s, l::)ut in lakhs and crores. A lakh is one hundred 
IlioiiKind (written out as 1,00,000), and a crore is one hundred lakhs 
or ten millions (written out as 1,00,00,000). Consequently, accord- 
ing to the exchange value of tlie rupee, a lakh of rupees (Rs. 1,00,000) 
may lie read as tlie ec|invalent of £r 0,000 before 1873, and as the 
equivalent of (about) £6,667 1899; while a crore of rupees 

(Rs* 1,00,00,000) may similarly be read as the equivalent of 
£1,000,000 liefore 1S73, and a.s the equivalent of (about) £666,667 
after 1S99. 

Finally, it sliould be mentioned that the rupee is divided into 
16 annas, a fraction commonly used for many purposes by both 
natives and Europeans. The anna was formerly reckoned as ; 
it may now he considered as exactly corresponding to id. The 
anna is again subdivided into 12 pies. 

The various systems of weights used in India combine uniformity 
of scale wiili iinincrise variations in the wdglit of units. The scale 
uicci generally timitighout Nortliern India, and less commonly in 
Madriis iim! Bondmy, may be thus expressed ; one maund = 40 seers ; 
one fmet = 16 diillaks or 80 tolas. 11-ie actual weight of a seer 
mrics greatly frcmi District to District, and from village to 
villaiym but in tlie stariclarcl system tlie tola is iBo grains Troy (the 
eia«:l wviglit of llic rii|)ce), and tlie seer thus weighs 2-057 lb., and the 
iiiiiiii'id 82 lli» I ins standard is used m ofllcial reports and 
tl'irmighciiit tlie GmeHeer. 

For calculating retail prices, tire universal custom in India is tc 

express tlicrri in tcriiis of seers 
change, wliiil varies is 


seers to the rupee. Thus, when pr 
the amount of money to be paid fox 


price 
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same quantity, but the quantity to be obtained for the same amount 
of money. In other words, prices in India are quantity prices, not 
money prices. When the figure of quantity goes up, this of course 
means that the price has gone down, which is at first sight perplexing 
to an English reader. It may, however, be mentioned that quantity 
prices are not altogether unknown in England, especially at small 
shops, where pennyworths of many groceries can be bought. Eggs, 
likewise, are commonly sold at a varying number for the shilling. 
If it be desired to convert quantity prices from Indian into English 
denominations without having recourse to money prices (which would 
often be misleading), the following scale may be adopted — based 
upon the assumptions that a seer is exactly 2 lb., and that the value 
of the rupee remains constant at is, 4!. : i seer per rupee = (about) 
3 lb. for 2s. ; 2 seers per rupee = (about) 6 lb. for 2s. • and so on. 

The name of the unit for square measurement in India generally 
is the which varies greatly in different parts of the country. 

But areas have always been expressed throughout the Gazetteer either 
in square miles or in acres. 
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THE INDIAN EMPIRE 


VOLUME in 

ECONOMIC 


CHAPTER I 

AGRICULTURE 

I. Agricultural Population^ Climate^ and Soils 

_ The predominating feature of agriculture in India is that Proportion 
It gives occupation, directly and indirectly, to an immense 
majority of the population of the country. The census returns LTledln 
show that in British Provinces the proportion of the total agriculture, 
population directly engaged in agriculture was 62 per cent, 
in 1891 and 68 per cent, in 1901, the corresponding figures 
for Native States in those years being 57 and 60 per cent 
In India as a whole about 175,000,000 people were directly 
dependent upon agriculture proper and cattle-rearing in 1891, 
and 196,000,000 in 1901, the total population of the country 
in those years being 2875000,000 and 2 94? 000, 000 respectively. 

The following table gives detailed statistics for 1901, as recorded 
in the occupation returns of the Census : — 


Number of Persons subsistinof 
from 

British 

India, 

Native 

States. 

Total. 

Provision and care of animals . 
Stock-breeding and dealing 
Training and care of animals . 

Total . 

AgrkulHire . 

Landholders and tenants . 
Agricultural labourers 

Growers of special products 
Agricultural training and ) 
supervision | 

Total . 

1 Grand Total 

2,745.486 

57,058 

1.159,183 

14,904 

1,174,087 

3,90-1 >669 
71,962 

2,802,544 

3.976,631 

122,727,972 

30,310,064 

1,783,660 

856,369 

29,956,276 

5,098,774 

844,960 

113.756 

152,684,248 

357408,838 

2,628,620 

970,025 

155,677,965 

36,013,^66 

191,691,731 

>58.480,509 

37,187,853 

195)668,362 


VOT III. B 
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The rural In addition to the classes above enumerated, the village commu- 
nities contain many Other members whose employment depends 
on the cultivator, and who are therefore ordinarily supported 
from the produce of the village fields. Many persons too com- 
bine agriculture, as a subsidiary pursuit, with some otlier occu- 
pation. It has been estimated that nine-tenths of tlie rural 
population of India live, directly or indirectly, by agriculture. 

Increase of A comparison of the census returns of 1S91 and 1901 shows 

kboirers. enumerated in the foregoing table increas 

during ten years approximately as follow.s 


A J. 

nearly 
entirely 
agricul- 
tural. 


Cattle-breeders and attendant 
Landowners and tenants . 
Labourers 

Growers of special products 
Supervisors of estates, &c. 


33booo 

2 , 753,000 

16,736,000 

367,000 

100.0:0 


The number of agricultural labourers nearly doulded. '1 ... 
increase is largely due to changes in classification; but a con 
siderable landless class is developing which involves economic 
danger, because the increase has been most marked in districts 
whereyre rural population is already congested or in Provinces 
in which there is special liability to periodic famine. Even 
in normal seasons the ordinary agricultural labourers in .some 
tracts earn a poor and precarious livelihood. 'Phey are 
employed on the land only during the busy seasons of the 
year, and in slack times a few are attracted to large trade 
centres for temporary work. As trade industries develop this 
attraction to towns will increase, (lenerally spt 
ever, the Indian peasant clings to the neighboui 
own home, however much it may be overcrowded 

available India for the whole of the 

in sparsdy raral people. Good agricultural dry-crop land lies waste, 

populated notably in Central Ind a and the Central PrAvln^.... i., 

tracts. ^ ^ iiovinces, because 

there are not enough people or cattle for cultivation. In 
other parts (particularly in the Deccan), with a climate at least 
equally precarious, cultivation has extended from the lx 
the very poorest descriptions of soil. The cultivators of 
poorer soils make only a bare living in favourable seasons, anu 
with their dependants, flock to relief works in famine veans’ 
gncultural labourers migrate from Bengal and the Central 

India to Cevlon u outside 'of 

oAePcolonS?’ “7 Africa, British Guiana, and 

SVsSna irf or other emp]oy;ent. 

. , speaking generally, migration or emigration has worked 
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hitherto on such a small scale in India as a whole that little 
relief has l)cen given to ciither congested or sparsely populated 
districts. The movemetit between different parts of India is 
usually of a temporary nature, and does not involve a permanent 
change of residence. A great deal of land in the Punjab and 
Sind has, howevei, been brought under canal irrigation within 
recent years, and has been coloni/.ed by peonle from tliickiv 
inhubilcd l„«s. Tl„„ evidence ,h« il,i! will 

increase with tlie future extension of canals in the Punjab, 
i he census leturns of this Province for ipor sliow more than 
10,000,000 landowners and tenants, and only 360,000 labourers. 

General statistics reprding cultivation in British India in Proportion 
1903-4 will be found in lal)le I at the end of this chapter. ofcropi3ed 
1 he table irelow gives for the same year the percentages to total cuitiVni le 
area ot (a) net cropped area, (if) cultivable wMste other than waste, and 
current follow, and (c) fore.sts in the eight principal Provinces. 




Provinces. 


Urns .... 
Bomhay . . , . 

ikngal .... 
United Provinces 
Punjab ..... 
B.urma . . , , 

Ceiitml Provinces and Beiar 
Assam .... 




PKRCliNTAC. 

13 TO Totai. Area of 

Nvt cropped 
area. 

Cultivalile * 
waste other 
than la How. 

Forests. 

; 4 '-7 

S.8 

^ 9*5 

37-0 

ID'S 

10.7 

«to»o 

12*8 

5*4 

5 . 1-7 

lfi.3 

13.9 

4 S '6 

3U5 

6* I 

li.r 

22*4 

1 1.5 

39*9 

244 

21.7 

26*3 

42.4 



Meteorologically India consists of two portions. The first Tyr t 
lies between the IlinKlIayas and the Vindhyas, and is chiefly logical 
occupied by tlie plains of the Ganges and Indus and their 
tributaries. It will be referred to hereafter as Nortliern India. agriciU-^ 
rhe Ollier portion lies to the south of the Vindhyas, and will be 
styled Peninsular India. 

I he cultivation of the staple crop.s in different districts is to xwo 
some extent determined liy tlie character of the soil, but to a harvests 
greater extent by rainfall and other climatic conditions, such 
deposition of dew, temperature during the gro wing. seasons, the 
and dami'iness in the air. I here are two main harvests-^' the 
MMrIf jxnd tlie lire .agricultural year may be further 

divid.ed into four periods, viz.: June to October, corresponding 
roughly with the jieriod of the south-west monsoon proper * 

* Waste classified as cultivable includes much land wldch could not be 
cultivated profitably at exiting prices of crops. 
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November and December, months of the retreating south-west 
monsoon ; the cold-weather months of January and Fcbruarv ■ 
.nd the hot-,eall,„ „,„„ths from M,tch to MeV Each period’ 
is not, hovv'ever, strictly confined to the months named. The 
sowing of kharif (autumn) crops begins with tlie first rains of 
the south-west monsoon, usually in June, and in normal seasons 
extends well into July. The various kharif crops are reaped 
between September and December. Rahi (spring) crops differ 
m kind from kharif cxo^^ and require le.ss rainfall, but in 
the north of India they derive great benefit from dew They 
are sown usually in October and November, and ripen in 
March and April. During their period of growth they are sub- 
ject to a considerable degree of cold, which limits the choice of 
staples. The difference in character between kharif and rain 
crops IS most marked where, as in Northern India, there are 
^eat vanatioris in temperature at different seasons of the year 
In Madras, where the climate is marked liy more regular and 
warmth, these distinctions largely di.sappear, and 
here are only early and late sowings of the same crops. 

whS an.xietie.s 

h, are felt annually regarding monsoon jiro.sjiects. 'riic 

fall, and the prosperity of the peasant in any particular veir 

seTsSlbirdlf -b amount an‘d 

from excessive as from deficient rainfall, but not of course so 
severely. Ihe influence of the south-west monsoon extends 

throughout the whole of India and Biirnn P„f tc „ - 

mu.. . j-nuui ana uuima, but is unequally bene- 

‘'.‘•'f"'!’™'-””'" I"d». including 
“ PcMicnlly dnpendmt upon 

WW in illcn pu,B. 

realiv the^sou'th'” t north-east monsoon, but is 

realty the south-west monsoon in retreat', gives to the south. 

^st of the Peninsula its heaviest rainfall between October and 
December. It also aives rain tn *h» . ucioiitr and 

Hyderabad State southern parts of the 

country in Bombay 'n* north as the Southern MarSthil 

tracts o '; , '*y’ ncops in the 

.hi h ocraffrl >“»'■« October. The showers 
TlZ Bel td ,b. ffs ‘’,^“1”''',' Central Pro- 

with this monsoon Tho'^ i ° ^yderabSd are also connected 

whit, linseed and gmm '-f «' 

‘ See Vol . I, Chap, iii, Meteoroloey. 
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^ In iN'ortliern India the rain from the south-west monsoon Winter and 
gi?cs the conditions necessary for the grow’th of varied 
crops, while the weather from November to March/ usually 
ic! dry with occasional light showers of rain, is wdl suited 
lire extreme north-western areas obtain about half 
their airCiage rainfall in the winter months, during which also^ the 
plains of the Punjab, the north-’western districts of the United 
Provinces, and the submontane districts receive rain which is 
pmetinies heavy. Lighter winter rain also extends less frequently 
into the remainder of tlie United Provinces and to Bihar* 

In Ijcngal, Assam, and Burma, the rainfall is considerable 
I)Ctween March and May, and for this reason general sowings 
of \arioiis crops take place earlier than in other parts of India. 

Hie Bombay Presidency and the plains of north-western India 
receive practically no rain in the hot-weather montlis. In 
Soiitliern India * mango showers,^ amounting at most to a few 
inches, fall in this period. 

ilie areas in India wliich receive heavy rainfall, and in which Areas of 
the chances of serious failure in any year are remote, are 
Eastern and Lower Bengal, Assam, Burma, and the coast strip 
I)et ween the Western (ihats and the Arabian Sea, from the 
cxtreme^^soiitli of the Peninsula to the southern boundary of 
Surat District Upper Burma has a small dry zone, but the 
I rovince as a whole enjoys a copious and assured rainfall. 

I he heavy rainfall areas have an average annual fall of at least 
70 inches, and in many places the average is much higher. 

At Cherrapunji, in the IChfisi Hills of Assam, for instance,’ 
tfie recorded average is about ^60 inches. One inch of rain 
over an acre of ground weighs approximately 10 1 tons. The 
heavy rainlall areas tlierefore receive annually 7,000 tons or 
more of rain |)er acre. Rice is tlie chief crop grown in these 
tracts; Irut jute is also important in Bengal, and tea in Assam. 

Cultivatic.m without irrigation is exceedingly precarious if the 
anriiial rainfall is less tlian 1,0 or 12 inches; and in parts of 
Sind, Rajpiiuina, and the Punjab rainfiill is very slight or 
nominal. In such tracts, and in the desert parts of north- 
wtslern India, the land in its natural condition produces scrub 
growtli and grazing of a kind, which gives some food to cattle, 
slieeft goats, and camels. 

I he areas which are rendered secure by irrigation are those Areas im- 

Kifj'i#'! I'ilf large - " .» .i 


»■„ 




. nis of the north of India and the 
Madras deltas, which depend upon great rivers for their water- su^^'to 
supplies, and those sujjplied by ample irrigation from wells. 

Oiitsitie the areas thus protected and tlie aoncs of heavy rain- 
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fa oS r- "'P mite 

f f ■■'Wins' liie uncsr. 

ra; /if ° ssnsoiis and the risk of famine, 7 'hn annml 

teeffe® r’’' fTo’'' '° “"“''““r,. vatia.faa™,! 
the effects of great deficiency depend on the quaiitv of the .nil 

and the classes of crops cultivated The norf! • , 

KoKir. 7 T I ^ parts tvhich are mnccf 

able to drought or famine are the recogniKcd famine .on^.T 
the plateau of Peninsnlir Tne-i;, ,..vi '‘"nine zones m 

ahe.tf o • r ^ ■‘‘“'a, With an average rainfall of 

about 30 inches or less Other tnefc rtf i,- 1 ^ “‘"‘.ui ot 
fdii ,0. <• • '^cner tiacts of higher average m'r, 

tall, as, for instance, Guiarat Mshva onri ,n-,.T r , 

* t '-fujrticii, iviai\\a anti parts of thp* 

^ "faSnt fal <■»<» 

gve immunity the rainfall must he not only suffirient n„ , 

G™„, ?f®' ° "" “ 

efficiency , mougiout India the soils, die seasons, the iora! oonililione 
Of the and agricultural practices vary in an extran-v’;,,, , 

peasant as variety of ordinary field aiwi degree. The 

hatvested in vatfa.s^rln eceZr,."''?'’?''^ ”■* 

generally speaking, the inheriterl « • ^ 

enables the ryots to cultivate the' generations 

fully. ‘At hfs hest’ ZT t V , -ury skil- 

Teport on tfie ImprJvemLt ’"'s 

ryot or cultivator is quite as (oo<X 

superior of, the average Brhish farmer t 

can only be said that this state k i ® 

absence of facilities for imnroven/T^ 

equalled in any other country • and Jhaftt' " 

“ ^ that no one else wou d "^‘^^Ities 

he may be slow in takinri tin s... • ' ' ' '“hve, though 

to adopt it if he is convinced thaT hesitate 

and one to his advantage.' Thlre a 1 ho P‘‘"" 
farmers in India just as in other ee !’ good and l).ad 

=»i.i»do„ is J u^dy so Hereditary Skii, fa 

me. faferio, as eultiiato'rs to riK K 
places the o,dfaa„ cultivl.i™ i M ““ 1 ” 

^PMWoe genmily, f.,„fa “"“eT?" 

central Provmce<5. It follows thnf i ^ _ 

lies m the interchinfre n»prove- 

«f auperior fadigenoTs ^Xd ' tefa 

h.ghest order exists wW h if 

IS associated with irrigation 
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wells. ^ If the depth of water is considerable, the cost of lifting 
it is high, and therefore only good crops will pay. In Bombay 
and Madras, and generally throughout Peninsular India, the 
principles of manuring and rotation, and the need of thorough 
tillage, are perfectly understood and practised on the scattered 
areas under welhirrigation. Crops are taken in rapid succes- 
sion, the land being usually double-cropped each year. In- 
digenous implcnicnts and water-lifts of cheap primitive con- 
st! uction are used. They are entirely suitable to this garden 
cultivation, which, especially in parts of Gujarat, cannot, in 
respect of neatness and thoroughness, be excelled by the best 
gaideners or best farmers in any other part of tiie world. 
Cultivation of this sort will spread by the force of good 
€xam|)le ; but, requiring, as it does, a large amount of capital 
for extia labour, cattle, manure, and other contingent expenses, 
it must always be small in extent in comparison with the more 
ordinary cultivation which, in the different Provinces, is carried 
out with infinite variety of detail. These variations are so 
great that it is beyond the scope of the present chapter to 
contrast them except in a cursory way. 

Nowhere is greater industry shown than by the hardy hillmen The peasant 
who cultivate terraced patches on the slopes of the foot-hills of ‘'assiduity, 
the Himilayas. The initial cost of terracing and preparing 
land for cultivation in these situations was enormous, and has 
nevertheless been remunerative. The land in the best positions 
is naturally ricli, and is annually fertilized by the wash from 
higher slopes, while there are facilities for irrigation from springs 
and hill streams. The rainfall is almost assured, and tw^o crops 
are commonly growui in a year. An astonishing amount of 
labour is required for cultivation, and in carrying manure to 
the fields or produce to the liomesteads and to market. The 
transport along prcci|)ilous bridle-paths by pack animals, and 
by the people themselves, has to be seen to be realized. The 
hill cultivator, however, works in a favourable climate. It is 
less easy to understand the extraordinary diligence of the 
ordinary cultivator in the |)lains, who has to labour under 
climatic conditions which are exceptionally trying at' certain 
asons of the year. I'he arduous character of manual and 
llock“power lafjour is most , marked in rice cultivation, 
particularly in the deltaic areas of Bengal, Burma, and Madras, 
the tracts of heavy rainfall in Bombay, the Central 
inces, and elsewhere. The preparatory tillage and the 
sowing, ifianting, and weeding are done while the land is in 
the condition of a swamp, l^aboiir is carried on in other tracts 
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Soils. 


Alluvial 

tracts. 


under easier circumstances; but the husbandman and his 
dependants have to work hard at most seasons, whether their 
simple methods of cultivation are applied to dry or irrigated 
crops. The area which a man with a pair of bullocks can 
actually cultivate varies with circumstances. On an average 
a pair of bullocks is required for 2 or 3 acres of irrigated 
‘garden' cultivation, for 5 or 6 acres of rice, for 6 to ro acres 
of partly irrigated and partly dry alluvial land in the north of 
India, and for 25 to 40 acres in the dry uplands of the Carnatic 
or the black-soil plains of the Deccan. In most parts of India 
the peasant’s leisure season comes with the hot weather, after 
his grain has been threshed out by the feet of his cattle and 
winnowed in the breeze. 


In respect of different geological types of soil, India exhibits 
far less variation than England ; still the main varieties of soils 
are so numerous that it is beyond the scope of this chapter to 
classify and describe them. An effort will be made, however, to 
indicate the broader differences characterizing the chief kinds 
obtained from the three principal geological formations. 

The alluvial tracts are the most extensive, and agriculturally 
Uie most important. They occupy the greater portions of Sind, 
Gujarat, Rajputana, the Punjab, the United Provinces, Bengal 
and the Godavari, Kistna, and Tanjore Districts of Madras! 
besides extensive tracts in Assam and Burma. An alluvial 
strip of varying width extends along the eastern and western 
coasts of the Peninsula, widening at the deltas of the great rivers, 
^d reaching irregularly into the valleys of the Eastern and 

s ein Ghats. Rich alluvial soils fringe the courses of the 
great rivers of Peninsular India in many places. 

The alluvial soil of the Kistna and Godavari deltas is a 
of thelurf? Indo-Gangetic plains the colour 

clavs consistence from drift .sands to 

cases iniifns P-'cvented, and in certain 

Snelr is an .ffl ' r accumulate, which 

Sh r the surface of the sterile 

I fiL sie ofT "T P^tticles in 

Tund tn \ «“estone or 

a , ^ layers at various depths. I'he soil 

erable depth; but commonly substrata are found in well 
defined layer, of ».d, clay, and loan., ly,, depth lo lw 
...» ,s n. „any place, very „.„der.«, bn. in 



AGIUCULTURE 


9 


I 

the Punjab and the United Provinces the welis are deep. 
Alluvial soils which ate not too dense in consistencej^ and arc 
naturally drained, can be irrigated with great advantage, the 
surface being usually flat or only slightly undulating. With 
moderate and welklislributed rainfall, the alluvial soils of the 
IndO“Gangetic plains are capable of growing a great variety 
of Mari/md rain crops, for the depth of soil secures great 
natural fertility* 1 he amounts of nitrogen and organic matter 
in alluvial soils vary, but are generally low. The potash is 
adequate, and the phosphoric acid, though not plentiful, is 
generally ^ less deficient than in other classes of Indian soils. 

Lime and magnesia appear to be sufficient in amount, while 
the proportions of iron and alumina are high, particularly in 
the heavier clay loams* 

I he Deccan trap formation, which extends over about 200,000 The trap 
square miles, covers the greater portion of the Bombay Presi- 
deucy, the whole of Berar, the western third of the Central 
Provinces, and the western half of Hyderabad. The soils 
throughout tiiis area vary to an extraordinary extent in 
character and productiveness. Scattered throughout the tracts 
in question are numerous low trap hills and ridges connected 
with the Western Gluts and SatpurS ranges, while the cultivated 
lands are to a large extent broken and rolling. On the slopes 
and uplands of the lower trap hills the soils are thin and poor. 

I he disintegrated trap furnishes a light-coloured sandy or 
gravelly soil, wffifeh is moderately productive only in years of 
favourable rainfall. The lowlands in the broken country have 
deeper and darker-coloured soils, which are constantly improved 
by washings from the higher levels. True black cotton soil Black cot- 
occurs within the area of the Deccan trap in undulating or soil. 
slo|)ing situations, below the general level of the foot-hills. 

It varies in depth according to position and, where very deep, 
has been accumulated by alluvial deposit. In places in the 
vaheys of tlie I3pti, the Narbad^l, the Godavari, and the 
Kistua heavy black soil is often 20 feet in depth. Owing to 
its dense consistence it l>ecomes unworkable during heavy rain, 
and, in these places, is better adapted for rabt crops of wheat, 
linseed, gram, &c,, than for cultivation in the khartf season. 

I he black ^ cotton soil of the Deccan trap area, which grows 
cotton j&wiir as staple crops in hharlf soz!&ox\^ is, as 
a ride, only 3 or 4 feet deep, and is mixed with nodular pieces 
of limestone and small fragments of di.sintegrated trap. The 
subsoil contains a good deal of lime and, being shaly, allows 
free drainage to^ the trap rock below# Black soils vary in 



10 


THE INDIAN EMPIRE 


colour, consistence, and fertility, but all are highly retentive of 
moisture. In the hot weather shrinkage due to evaporation 
causes the formation of numerous cracks, "which are often 
several feet deep. ^ This feature has given origin to the common 
saying, ‘ Black soil ploughs itself.’ The deeper descriptions of 
black cotton soil are entirely unsuitable for irrigation ; but the 
mixed black soil found in the smaller valleys, when it is of 
moderate depth and the substratum affords good natural 
drainage, admits of well-irrigation and produces under liberal 
cultivation all kinds of garden crops. The depth to the subsoil 
water in these situations is usually 25 to 30 feet. 

Black cotton soil is also found in the valleys of streams and 
rivers outside the area of the Deccan trap. 'I'he chief Districts 
m which it predominates are Surat and Broach in Bombay, and 
Bellary, Kurnool, and Cuddapah in Madras. The soils here 
are alluvial in formation, and are practically identical with the 
deeper black cotton soils of the trap area. 

th^DecL descriptions of soil in the Deccan trap area grow 

trap area. . V enntseium iyphoideum) and other millets; various pulses 
including arhar ( Cajanus indiais) and khuldt {DoHckos Injbrus) • 
a so Niger seed {Guzso/ia akyssinica) a.nd pdisan {IMiscus can- 
nabinus).^ With the exception of Niger seed, these crops are 

heavier black soils, cotton and jowdr 
{Andropogon Sorghum) are the staple crops in the X'/wr-J/- season 

“^‘ure of various pulses is grown with the 

ZZ‘(r are rabijoivdr, linseed, wheat, 

gram {Ctcer anettnum), and safflower {Carthamus Unciorim). 

believed that the percentages of insoluble silicates, iron, and 
< umina which it contains are fairly constant within moderate 

T::'v.2'i “ Tf””' 

. me varies in amount, and also in the form in which it is 
oun ; It occurs usually both as carbonate and as silicate. 

of^norV^ The quantity 

tract. occupy the whole of Peninsular India outside the areas of 

ccan rap and alluvium already referred to. I'his tract 

comprises almost the whole of Madras; Mysore • the south r . 

po«,o„ of Bomba,; ,h. eaatom half'of 

thirds of the Central Provinces : the Orissa Lri rif ^ 
Divisions and -d ^nssa and ChotS Nigpnr 

10ns, and the Santal Parganas and Birbhum Districts of 
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Bengal; parts of the Mir/lpiir, JhSnsi, and Hamirpur Districts 
of the United Provinces; the Baghelkhand States of Central 
India; and a part of It/astern Rajputana, There is also a long 
strip of similar formation along the east of Lower Burma. 

The soils derived from the rocks of the crystalline tract vary 
so much that it is difficult to describe them even in a general 
way. In Mysore and Madras the soils are chiefly light- 
colouredj tliiiij and stony on the arid uplands, where they 
produce the poorest of crops ; but the red or red-brown loams 
and clay loams of the lower levels are very fertile. Soils inter- 
mediate in character between these two extremes are found in. 
great variety, and those which are of fair or good depth are 
irrigated with great advantage. Rice is the chief crop grown 
where canal irrigation is available ; but tank and well irrigation 
is extensively practised, and a great variety of valuable crops * 
are grown, especially under wells. The soils from this forma- 
tion in Bombay, in the west of the Belgaum, DharwSr, and 
North Kanara Districts, appear to be derived to a considerable 
extent from laterite, and are ordinarily clay-like in consistence 
and yellow-red or reddish-brown in colour. The poorest soils 
are those which are lightest coloured. The darker-coloured 
soils are very fertile, and in well-drained situations grow a great 
variety of crops. Rice is the chief crop on the lower-lying 
terraced and embanked fields. Throughout the whole of the 
red-soil area in Belgaum and Dharwar, fruit-trees, especially 
mangoes, grow vigorously, as they do also in Mysore on 
somewhat similar soil 

The soils found on the crystalline tracts in other parts of 
India are generally lighter in colour than in Madras, Mysore, 
and Bombay, the red tinge being much less noticeable. In 
other respects there are the same differences in consistence, 
depth, and fertility, according to position. The crops grown 
vary with the rainfall and the facilities for irrigation. The best 
descriptions of soil are suited to a great variety of crops, and 
repay the cost of irrigation quite as well as the alluvial soils in 
the north of India. Like other Indian soils, those of the 
crystalline tract are deficient in phosphoric acid, nitrogen, and 
organic matter. 

//. Cultivation 

Indian tillage implements are generally few, simple in con- TilUga 
struction, and indigenous in pattern ; for in a country of small 
holdings, poor cultivators, and very cheap labour there is little 
scope for labour-saving at')pliances. Those of some districts 
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are more varied in kind and more effective ^ than those of 
others, and the use of such patterns can in some cases be 
advantageously extended. 

Ploughs. The plough is the principal implement, and is in many 
parts of India practically the only one used for preparatory 
tillage. There are many kinds, varying in weight and effective- 
ness, but the general pattern is the same for all The part 
that penetrates the soil is a wedge-shaped block of hard wood. 
The draught-pole projects in front, and to it is attached the 
neck-yoke of the bullocks, while a short single upright stilt 
behind serves as a guiding handle. The point of the wedge 
(to which an iron share is usually attached) loosens the soil to 
a depth which varies with circumstances, while the body of the 
wedge moves the loosened soil but does not invert it. In moist 
soil the plough works like a single-tined grubber. If the plough 
is light the tillage is superficial, and the ground has to be 
gone over many times before the desired tilth is obtained. 
All Indian ploughs are not, however, light : there are many 
patterns, intermediate in weight and effectiveness, between the 
small plough which the Bengal cultivator carries afield on his 


shoulders, and the cumbrous Deccan implement to which four 
or six pairs of oxen are yoked. I'he latter is used in the fair 
season to break up black soil into huge clods, and penetrates 
usually lo or 12 inches. Thousands of iron turn-furrow 
ploughs have replaced these heavy indigenous ploughs irr the 
black soil plains of Madras, and some also are in use in 
Bombay and the Central Provinces ; but where light ploughing 
is sufficient the cost of iron ploughs militates against their 
adoption. In die alluvium of Northern India a light plough 
with an iron soil-inverting mouldboard, drawn by draught-pole 
and neck-yoke, has been found useful. The hackneyed state- 
ment that an Indian plough merely scratches the surface is 
correct only as regards some tracts. Over the greater part of 
India a light plough is used for sowing seed. A bamboo seed- 
tube is attached to it, and the seed is dropped by hand through 
this tube as the plough works. The seed falls into the shallow 
urrow IS coveied by the soil moved in making the next 
urrow. The seedlings do not come up in accurately straight 

whT’ hindrance results to inter-culture, especially 

ere the spacing of the crops would make it possible to use 
a bffilock-hoe. The statistical returns for i903».4 give the 
number of ploughs in British India outside Bengal as about 
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The scarifier is unknown in Northern India, but is extensivel}’ Scarifiers, 
used throughout the Deccan trap tract. The part which does 
effective work in loosening the surface soil and in eradicating 
weeds is an iron blade of varying length and shape. It is 
usually 3 feet or less in length and 2\ to 4 inches wide, with 
the cutting edge sharper than the other. The blade is fixed 
by two wooden or iron stays to a horizontal beam which forms 
the head-piece of the scarifier. To complete the implement 
a draught-pole and neck-yoke are required, with a stilt or 
handle to guide it. The scarifier is used extensively during 
the hot weather as a substitute for the plough, and also follows 
the plough to prepare the seed-bed. When at work the 
wooden head-piece passes over the surface and acts as a very 
effective clod-crusher, while the blade, working below the 
surface^ loosens 2 or 3 inches of soil and raises weeds to the 
top. A heavy scarifier, drawn usually by four* bullocks, is 
used with great advantage on black cotton soil in the hot 
weather. This soil cracks under the influence of a burning 
sun, and an inch or two of the surface also becomes friable. 

The scarifier loosens a little of the underlying hard layer, and, 
through its action, a good deal of the friable surface soil filters 
into the gaping cracks, so that every year a fresh layer is exposed 
for the reception of seed. A light scarifier is generally used 
after the seed-drill, to cover the seed and level the surface. 

Seed-drills are used in the same tracts as the scarifier. Seed- 
They have a stout wooden head-piece which, like that of the 
scarifier, gives support and attachment to all other parts; and 
the pole, yoke, and guiding handle are secured in exactly the 
same way. Coulters are set obliquely at varying distances in 
the head-piece. A hole is drilled in each coulter, into which 
a bamboo tube is inserted These tubes as they rise incline 
towards each other and meet about 3 feet from the ground 
to support the seed-bowl. Each tube communicates with 
a perforation in the seed-bowl, and bowl and seed-tubes are 
supported by ropes. The seed is fed by hand into the bowl. 

Two men are usually required for this implement, one to guide 
the bullocks, and the other to sow the seed. At work, the 
coulters cut furrows into which the seed drops before the soil 
falls back, the covering being completed by a light scarifier. 

In sowing mixed crops the seed is either mixed in proper 
proportion before sowing, or that of the subordinate crop is 
sown through a separate seed-tube, attached to the drill by 
means of a rope and guided along the track made by one of 
the coulters. In Gujarat, many cultivators are extremely 
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skilful in sowing seed with a drill. Cotton, for instance, is 
sown in accurately straight equidistant rows. The seed-drills 
which are used for sowing raM crops on black soil are heavier 
than those used for kharif crops, so that, in the absence of 
rain, the seed may be deposited in a moist layer and thus 
germinate properly. 

The use of a seed-drill economizes seed and saves much 
hand labour in weeding. Where the spaces between the drills 
are wide, it also permits the use of bullock-hoes, which are 
constructed in precisely the same manner as the scarifier but 
on a miniature pattern, the blades being from 7 to 15 inches 
in length according to the distance between the rows of crop 
for which they are intended. Bullock-hoes are worked in 
pairs drawn by one pair of bullocks, but each implement is 
guided by a man. The blade of each hoe cuts weeds and stirs 
the surface soil between the rows of growing crop, these 

beneficial operations being repeatedly and expeditiously ner- 
formed at little cost. r p 

• A three or four-coultered seed-drill, with the seed-bowl and 
seed-tubes removed, is sometimes worked like a light grubber 
or harrow; and a similarly constructed implement, with the 
tines closer together, is used as a harrow in the Madras and 
Bombay Presidencies. The hard wooden tines are a foot or 
ess in length and are sometimes, but not always, tipped with 
on. Levellers and clod-crushers are used to smooth the 
surface before sowing, and also to conserve moisture. They 
consist in many cases of a rectangular beam of wood drawn by 

Sowe7.o ^°”®times 

by a nah of h?i. edges. The plank is drawn 

oy a pair of bullocks, and the driver stance; it- • 

its effective power. ^ 

tor iJntish India outside Bengal as about z.aoo 000 As in 
^ard to Roughs, Bengal figures are available only’ for four 
Distncts. Carts vary greatly in different Provinces in re neeVo 
size, construction, cost, and general utility. In ,ome traefs thev 

ii” “s'"" »<1 Th. high-»hed 

liencan. The unwieldy carts of Bombay 

iS' hZ? T° ftiiriZid 

-“"S n »y-b„. ThI. soi.;, afhSZ ZZS 
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in the hot season, and the crowbar is inserted adroitly into the 
cracks and huge clods are levered out. In Bombay and 
Central India the Vaddars ({irofessional diggers) use a strong 
blade of steel 15 to t 8 inches long, and about 3 inches wide 
at the point. 1 he IrLide is fitted, like a hoe, to a powerful 
-wood handle, 3 feet long. This implement is used with 
eat effect on black soil when it has cracked. The tool used 
all over the country for puriioses served in Europe by a spade 
or shovel has no appropriate English name. In Northern 
India it is called kodali, in Southern India nidmuti. It consists 
of an iron blade of varying width fitted to a wooden handle 
with which it makes an acute angle, and it is worked by the 
arms with the blade pointing towards the workman. Native 
picks vary in size and shape, and some of them are quaint in 
design. The original pick w-as made from the forked branch of 


a hard-wood tree, and picks of this character are still extensively 
used in forest tracts. The indigenous iron pick is of very 
much the same shape, while its size depends upon the use it 
is put to, A small pick is used for lifting potatoes, turmeric, 
onions, and crops of that class. Picks of English pattern have 
been so extensively introduced for railway construction and on ■ 
relief works that they are coming into somewhat general use. 

Sickles used for reaping grain crops or for grass-cutting are Sickles, 
all of much the same pattern. Some are saw-edged, A worn- 
out sickle is cut down and shaped to make a serviceable weed- 
ing^ hoe {khurpa). Sieves of bamboo or grass, and riddles of Winnow- 
various patterns, are used on the threshing-floor to handle the “gs'evea 
threshed chaff and grain, and to separate grain from chaff 
when the wind is not strong enough for winnowing in the usual 
way. The winnowing scoop or sup is used in every part of 
India. The corn trodden out under the feet of bullocks mixed 


with the broken chaff {bhiisa) is poured from a height, when 
the wind is strong enough to carry away chaff and light grains. 
The good grain is further cleaned of earth particles and other 
impurities liy means of the sip, which the women of every 
household can use very deftly. It is employed also to separate 
husk from ground grain or from pounded rice. Grain is 
ground into meal in the quantity required for daily use between 
two grinding stone-s. 


The primary object of tillage is to prepare a favourable seed- Tillageand 
bed- The method.s adopted for this purpose in India vary, dlth. 
but are usually effective. The land is worked carefully by the 
plough in the interval between two crops whenever there is the 
riglit quantity of moisture, and the result is to produce a layer 
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of finely pulverized soil presenting the most suitable conditions 
for germination. In heavy soils the first tillage may consist of 

ploughing during the fair season; this process 
- produces large clods, which gradually weather and become 
friable as soon as rain falls, and it has the additional merit of 
keeping down w’-eeds. The cultivator’s art consists largely in 
judging the right time to plough, and in getting as much tillage 
done as is possible in the intervals of heavy rain, or during the 
short period between the cessation of the rains and the sowing 
time. Apart from the preparation of the seed-bed, tillage consists 
mainly in attention to the surface soil between the growing 
plants, and the maintenance of a layer of loose soil which 
reduces the loss of water by evaporation to a minimum. 

Mective Dr. Voeicker (Improve7nent of Indian Agriculture, chapter 
selection. found that the cultivator had much to learn in regard to 
the selection and change of seeds. This is largely due to 
economic conditions, which place the poorer peasants in a state 
of dependence on the money-lender {banid or mahdjaii), who 
is generally also a grain-dealer. He takes over the greater 
portion of the produce of the land, either in payment of debt 
or as an ordinary purchaser, sells the best produce for con- 
sumption or export, and issues the unsold portion, which is 
necessarily inferior, for seed. A like deleterious effect is pro- 
duced by the practice which prevails in some localities of 
ginning cotton at steam-power factories, where the seeds of 
various varieties are mixed and are handed back in this condi- 
tion to the cultivators. The distribution of good seeds is one 

ot the functions of the Government farms which will be referred 
to later on. 


{Improvement of 

2f h chapter v), ‘the normal state of an English 

miodu. soil IS ‘wet ” and that of most Indian soils “dry” - and 

‘‘le fo™er the object is generally to get rid of the 

is ^ t Tl India 

f ^ ^ Hence the 

paramount importance of irno-atiAn o .. , 

the meater J ^ Ot irngation in a country throughout 

tne greater part of which the rainfall is insufficient nrecarious 
or uneven y distributed. litigation forms the aubiTof ^ 

ITZ TlT- 1 -^ere thf reader 

bii^nstartS^ T I have 

oem constructed m India ; of the humbler but no less imnor 

tant irr^lion from wells tanks ^ \ I uupor- 

ofihe nrmrrnQi (^^tural depressions) ; 

me principal irogation works in each Province • nf fhl 
scope for further exten<?inn nf • ovince , and of the 

t- erosion of such improvements. Accordingly 
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W6 shclil hcie dfin,! only with the direct effects of irrigtition on 
agriculture. 

Without artificial irrigation large areas in India would lie 
permanently waste^ or could be cultivated only in years of 
exceptionally favourable rainfall. Water-supply, land-level, 
and the character of soil are the three important factors which 
determine the possible extent of canal-irrigation. Broadly 
speaking, the facilities for this class of irrigation are extremely 
limited in the confused system of plateaux, hills, and valleys 
which make up the greater part of Peninsular' India. The 
broken character of this portion of the country lends itself 
more favourably to irrigation in isolated patches' of variable 
extent from tanks, wells, and smaller streams. 

In the alluvial tracts of Northern India, on the other hand, Facilities 
which aie travel sed by mighty snow-fed streams, and in the i^riga- 
deltas of the great Madras rivers, canal-irrigation is of primary tt"" ''' 
impoitance. The comparative facilities for irrigation in the divisions, 
three great soil-divisions described on pages 8-ii show 
remarkable differences, which may be fairly gauged from the 
following tabulated statement taken from the Indian Irrigation 
Commission Report, 190 1-3. The figures given are for areas 

for which there were fairly reliable returns, including Native 
States 



The alluvial tract is specially favoured by its facilities for Canal and 
canals and wells. It is also favoured in other ways, for the . 
cost of applying the water and of growing an irrigated crop is 
much less than in Peninsular India generally. The irrigation alluvial 
is largely by flow, and where it is necessary to raise water from 
one distributing channel to another the cost is comparativ’cly 
trivial, as the Tift^ is generally small. A preliminary watering 
to facilitate tillage is required in some localities, and is usual 
when the rains have ceased early ; in this case tillage is neces- 
sarily hurried in order to sow before the land again becomes 

VOL. III. c 
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too dry. After sowing, the fields are divided by low ridges 
into compartments {kidri) of varying size. Distributing water 
channels are formed between each double line of kidris^ and 
each kidri is irrigated in turn and gets as much water as the 
cultivator thinks desirable. A wheat crop sown in October or 
November, and occupying the land 'for four and a half or five 
months, requires only three or four waterings to bring it to 
maturity, because the clay loam of the alluvial tract readily 
retains moisture in the cold season ; the air is cold and moist, 
and evaporation from the soil is thereby minimized; dew is 
deposited in considerable quantity, and there is usually a fair 
winter rainfall In the north of India these circumstances 
combine to make the effect of irrigation somewhat analogous 
to that of sufficient and well-distributed rainfall. The light 
dressings of manure which would ordinarily be applied to 'dry* 
crop lands are, with the aid of water, sufficient to produce 
excellent crops. Irrigation is cheap, and the other contingent 
expenses are quite within the means of any ordinary cultivator. 

Large areas in the alluvial tract depend on well-irrigation, 
which is thus of the greatest importance. During recent years' 
partly owing to the grant of advances for the construction of 
wells, there has been a large increase in the area irrigated in 
t is manner. Masonry wells are the most permanent form 
of supply, but in many localities unbricked wells are made 
at a small cost, and last a season or several years according 
to the nature o;_the_soiL AVith the help of wll-irrigat^^^^^ 

Jat, KurmI, Kachhl, and Koerl farmers of Northern India 
produce excellent results. 


tettion conditions are in marked contrast with the more 

in the . migation which is, as a rule, necessary 

ciystalhne n ^ eninsular India. In the crystalline tract, irrigation from 

Sation a remunerative 

areS which us!T considerable catchment 

The bed Ja ta? " ' lands. 

l.nd, “ 1 cb"f ».1e 

.eyeing i, nJesSr-oTt "“y pUcefS 
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more irregylar 


frc 


cts. 


lape than in tlie more open 
a giijii|i ot terraced riee-beds, a main channel 

jm tiie tank, is made to distribute its water equally over all 


tlie embankments being 


arranged tliat a slow stream pnases 


over the l)eds in sticfession, from the higher to the lower 
levels. ^ i he embankments serve also to inqioimd rain thus 
economizing the artificial .suiiply. ’ 

In Madias and Alysore an excellent system of chain tanks 
is common. Ihcsu tanks are constructed in favourable 
positions throughout the length of a valley, each having 
a catchment area ot its own, but also obtaining water from 
the area irrigated by the tank immediately above. Sup- 
plemental wclLs, sunk in the land.s irrigated by the tank simnlv 
waa>r after the tanks rim dry, thus enabling the ryots’ to slve 
their crofis in times ot deficient supply, and in favourable 
seasons to grow second crojis witii assured success. 

In the Deccan trap tract the areas irrigated from canals and Irrigation 
tiinks are siaalij bat a considerable area is cultivated under 
wells. I he extension of irrigation is here strictly limited by uiact™^* 
t le broken character of the country, by the general poorness clrieily 
of soil in some place.s, and by its unsuitability in others It is '’‘'T 
generally believed by practical agriculturists^ that the fertility ‘ 
of d€€|) black cotton soil is tcmporanly if not permanently 
lowered fay IrrigatioiL On the other hand, where black soil 
is moderate m depth, and is naturally drained by a porous 
sub-layer, it is particularly suitable for well-irrigation, 

I he land of this class in Peninsular India which is irrigated High 
from wells, or by lift from other sources of supply, represents 
some of the highest firming in the country, llie soil is wd^ 
heavily rnamired and lilieraily cultivated. In order to econo- 
niize water, e!al>oralc arrangements are made for distril>utin*‘'^ 
it. Isacli ^lleld is marked witli exactness, so that beds of any 
re(|iiiied size may be formed, d'he beds are commonly lo feet 
sc|iiare, or even smaller, and are worked with a hoe after 
piiparatory tillage has l)eeii com|>Ieted. In these beds the 

'I t 'b C. ''.I , tl :ie water being admitted to each in turn 

from a water clmnnel lietwetm doulile lines of beds. On soils 
which arc ordinarily ab.sor|>tive, irrigation i.s required every 
ten or twelve days in the cold weather and every seven or 
eiglit days in the hot season. A well capable of irri-mting 


about 4 ac:re.s of land may cost from Rs. 2<o to R$ 


3. x.ooo, acce 


to thcj dcptli of siiljsoil t!io difficiiliy of cxcavtition, 
and the permanency of canstriiction. In places the subsoil 
watei is , brackish arid therciore suitable only for particular 
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crops. For a perennial crop like sugar-cane, the cost of 
lifting water from a well by the ordinary indigenous lifts may 
exceed Rs. loo per acre. Water is almost invariably raised 
from wells by manual labour or by means of bullocks, and the 
lifting appliances in common use are described in chapter vi 
(Irrigation). 

The chief obstacle to the improvement of Indian agriculture 
is the need of manure. Water and manure together, says 
Dr. Voelcker (pp. at. chap, vii), represent in brief the ryot's 
main wants. The chief supplies are derived from the dung 
of farm animals, the litter of cattle sheds, and household 
waste. The urine of farm animals, which weight for weight 
is as valuable a fertilizer as dung, is in most parts of the 
countiy entirely wasted, while the dung is largely burnt as 
fuel. In the larger villages and in the towns there is special 
waste. The cattle used for traffic, the milch cattle, horses, &c., 
are all fed on concentrated food produced by agriculture, yet 
little of their manure goes back to the land. We may deplore 
the loss by burning, but it is inevitable where wood is not 
available. The consumption of dung as fuel lends special 
importance to the policy adopted by Government of reserving 
and controlling areas where a supply of firewood may be looked 
for in the future, and in the forests under state control timber 
and minor produce are granted free, or at reduced rates, to 
the people resident in the vicinity.^ 

The manure which could be obtained from towns would, if 
fully utilized, help Indian agriculture very materially. Sanitation 
is improving, and town sweepings and night-soil are now used 
as manure to a larger extent than was formerly the case. In 
some places a considerable impetus has been given to the 
cultivation of irrigated crops by the manufacture and use of 
poudrette, or the contents of trenches in which night-soil has 
been mixed with earth. Town drainage has necessarily followed 
the introduction of improved water-supplies, and near Amritsar 
and other towns in the Punjab the stillage is run on to the 
deep absorptive alluvial soil. Karachi, Ahmadabad, and Madras 
have their sewage farms, the sewage being applied to sandy 
soils. Enormous crops are thus produced in rapid succession 
without injury to the public health. In the vicinity of many 
Indian towns the soils are, however, not suitable for the direct 
application of crude sewage. The poudrette system of dispos- 
ing of nigh^soil is, from an agricultural point of view, eminently 
satisfactory. It is in no way antagonistic to native usages and, 

^ See chap, ii, Forests. 
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if pro{x»rly carried out, [iroduces a manure which can be carried 

some distance by cart* 

Of recent years various schemes for the drainage and sanitary 
improvement of towns and for the establishment of sewage 
fai ms been put forward* It has^. moreoverj. been experi- 
niciitally cleriionstniled that town sewagCj if purified in septic 
tanks and fiitenbecls^ gives an effluent which produces an 
enormous out-turn of valuable garden crops, and can be used 
as conliimoiisly as canal “water on land suitable for irrigation, 

' installation has for some years irrigated and manured 

,1** t * m m _ ^ 


a 




a suburb of Bombay, with excellent 
sanitary and agricultural results. At Poona also the Bombay 
Agricultural department carries on expenments in the purifica- 
tion and utilization of sewage, and enormous crops have been 
produced on the land dealt with (thirteen acres). 

I he impiovement of sanitation in towns will benefit agricul- improved 
ture, but at present the better conservation of nianure in the <^°aserva- 
villages is agriculturally far more important. In practically m®" °re 
every pait of India the outlying fields of villages are rarely accessary, 
manured. Ihe natural fertility of deep black cotton soil, and 
of the deep alluvial soils of the north of India, which are .some- 
times renewed by silt deposits from rivers and canals, is 
undoubtedly great ; but sooner or later the loss caused by the 
removal of crops must be returned as nianure or else the pro- 
ducing powers of the.se soils will be affected. A great deal of 
land, particularly in the poorer tracts of Penin.sular India, is 
slowly undergoing exhaustion for lack of manuring, and the 
ultimate return of all organic matter to the land is the ideal 
to be kept in view. In some parts of India social customs 
fiicilit»ite iinpiovcd methods. Wells are numerous where the 
soil i.s good, and the intensive cultivation necessitates ader^uate 
supplies of maniiic*. Ibe peasants are not crowded iii villages, 
but <x:cu{)y little hamlets amid their fields. Sanitation is thus 
improved, and the mainirial value of household waste is 
distriljuted farther than in the ordinary village community. 

'Phe cultivator is on the .spot to watch his crops, and during a 
large part of the year he tethers his cattle in his fields at night 
The droppings are applied evenly to the land as the feeding 
place is moved daily. Sheep and goats are, in some localitie.s, 
.systematically penned at night to manure the fields for particular 


V* unci M'ysorc pEtticuIsr trees Ere grown by Use of 

ryots on the dams of tanks and on waste land, to provide leaves 
and lender twigs for use as green manure, Hice under tanks is 
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extensively manured in this way. In various parts vif India 
wild indigo, and other plants which grow freely on waste lands 
and are not grazed by cattle, are similarly employed. Speaking 
generally, the cultivator is quick to seize any chance of sunnle- 
mentiirg his limited stock of manure. 

The resources of India in mineral manures are relatively 
small, and it is doubtful whether it will ever pay to import 
chemical manures for ordinary crops. Planters import them 
however, for tea, coffee, and sugar-cane. Mineral pho.sirhates ot 
generally poor quality have been discovered in various parts ot 
the CO untry, ^ and in large quantity in some places ; bi 
general use it is believed that Christmas Island phospn; 
which are very pure and can be imported at low rates, wouia 
be cheaper. Crude nitre (saltpetre) is a local product in the 
noit o ndia and in Madras. It is largely obtainable from 
ancient yillap sites at about 6o per cent, purity. Nitre of this 
qua 1 y is cheap, and is used locally as manure, particularly 
or rice, w'heat, and tobacco. The price of refined nitre has 
itheito prevented its use by the ordinary Indian cultivator, and 

United Kingdom. 

Gypsum is obtained extensively in the Salt Range, and locally 

er places. It may prove useful for some crops, esricciallv 

containing an excessive amount of 
soda, if It can be brought to such land at a reasonalile price. 

regarded as valualile manure for 

ie of h T ^ everywhere in India the 

the di^nf ^ w- prejudice.s, partly to 

sm.H 7 and heating them, and partly to tlielr 

nlovcH wtrK /u ' however, em- 

ployed with useful effect by tea and coffee planters. Experiments 

have proved that for irrigated or ‘dry’ crops bon^f thmlh 

crushed fine, are, if otherwise untreated, extremely slow in their 

action. Dissolved bones are more effective, but the cost is 

prohibitive, as sulphuric acid is not yet made in India The 

high pitch tha^^l 

mom effective ' ""u whidi are 

India at much cheapTSer “ 

from and cake (made 

maLe Lr? • f ^re extensively used as 

in pS The'se^cSe"'' 

price. These cakes are now dearer than certain edible 
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cakes which are much richer in the more important elements 
of fertility, namely, nitrogen, phosphoric acid, and potash. It 
has been e.xperimentally proved that safflower, Niger seed, 
ground-nut cake, cotton-seed cake, and cotton-seed are, in 
equivalent applications, more effective and economical manures 
for sugar-cane than the ordinary manure cakes. It is of course 
poor economy to use edible cakes as manure, but it is still less 
profitable to give them as food to cattle if the dung is burnt as 
fuel. Fish-manure is used along the west coast in various 
places, but cannot be carried far inland as, being badly pre- 
served, it decomposes rapidly. 

Green manuring is a common practice in respect to inigated Green 
crops. Several crops are grown for this purpose, the most “'‘"“ring 
common being horse gram {Dolichos bifloms) and Bombay 
hemp {Croialaria Jtincea), commonly called san, both Legumi- 
nosae. The san, which grows rapidly, quickly shades the 
ground and smothers weeds : it is ploughed in when 3 or 
4 feet high. The system of green manuring is cheap, 
effective for some crops, and well within the means of all except 
the poorest cultivators. 

It has already been indicated that there are avoidable losses improve- 
of manorial matter in India ; but the husbandman is becoming 
more alive to the utilization of available supplies. The estab- ^ppUw. 
lishment of fuel and fodder reserves, and the extension of 
irrigation and other works calculated to avert famine, will help 
the cultivator to store a larger quantity of farm-yard manure 
than he does at present, and will make him less dependent upon 
outside supplies. 

In no part of India is bare fallowing practised, except, in Fallows, 
fairly large holdings, on the deep black cotton soil of the 
Broach District of Bombay. The fields are there rested for a 
year and are very carefully tilled during this time. Under the 
standard rotation of rabi and alternately in Northern 

India, the rabi is followed by nearly three months’ rest, and 
the kliartfhy an interval of nine or ten months. On the whole, 
it may be said that the land gets as much rest as the cultivator 
can afford to give. 

Throughout Peninsular India, in the more open tracts where Cultivable 
the agricultural population is sparse or not congested, land which 
has become reduced in condition by cropping is allowed to lie 
waste, usually for several years, to recover fertility. This 
practice is due to various reasons, thechiefbeing want of capital, 
labour, cattle, and manure. The land when waste is soon over- 
grown, and much work is required to make it fit for crop-growing. 
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It is extremely doubtful if this sort of fallowing is actually 
remunerative, although increased fertility is thereby acquired. 

Within the forests, and in areas which have recently been 
opened up for cultivation, the patches that grow crops are 
changed from year to year. This practice is at the present day- 
most prevalent in Burma, Assam, the Central Provinces and 
Central India, and on the Western Ghiits. The crops raised 
and the extent of fallowing vary with local conditions of soil 
and climate. The following description of what is done on the 
lands of the Western Ghats gives a general idea of the 
prevailing practice. K. short rotation of crops, chiefly inferior 
millets, is followed by a period of rest varying from three to ten 
years, during which time the land lies waste. After fallow the 
land is prepared by cutting the scrub growth in the hot weather. 
This is laid evenly over the surface, and is generally supple- 
mented by branch wood obtained in the forest and by dried 
grass and straw which has little or no value as fodder. The 
material thus arranged is burnt slowly from the lee side. ' Naph 

jj 1 * 1 , ^ sown broadcast in the ashes 

and lightly ploughed in at the first fall of rain, 'fhe surface is 

subsequently broken and levelled by hand implemcnt.s, but is 
usually left very rough. If ploughing is impracticable, as it 
often IS on steep land, the seed is covered by digging with a 
hard-wood pick. The thinning out of superfluous seedlings 
and a Intle weeding are the only other operations till harvest 
time. .The preparatory tillage for the other crops of the rola- 
twn-generally vari {Panicum miliaccum), karik (Pas/a/um 
s^roheuMum), and Niger seed {Guizoiia afyss/»ica)~i/somt- 
what more careful; but the system is haphazard to a degrS 
wlh'at ^ modification of the nomadic cultivation 

present TZ iT' than at 

and other hill tribes live mainly on wild tubers 

the^most nrimSe? supplemented by cultivation of 

all Tr rf rT”’ '^°madic cultivation is practised by 

feL ab raTrLa . “7 ^ ^■‘tiatio.i 

inITS r fS cultivation, and sow- 

ing seed} after little or no preoaratorv tir. ♦k i 

cleared preparatory tillage, m the ashes and 

SSe fo two . r" ^ "'^^P “ the same 

my b! tirted succession, but a new patch 

formidable eSmvTn' cultivation has been a 

lormidable enemy to forest conservancy, originating fires which 
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cause much ckstruclioiu At the present day the system is 
more under coniro}, and destructive fires are due either to 
accident or set purpose. In the latter case the«ofaject is to 
burn old grass and scrub growth, and thus improve the natural 
gracing. Settled cultivators owning cattle are now more 
responsible lor such forest fires than the wandering aboriginal 
tribes. Nomadic cultivation is known as iaungya in Burma, 
jltum on the noith'Ciistern front.ier, dakya in Central India, 
kMi in the Himalayas, and kumri in the "Western Ghats. 

The practice oi regular rotation of crops is followed in Rotation of 
many parts of India* The ryot knows that the fertility of his 
field cannot be maintained at a high standard if the same crop 
is taken too often in consecutive years ; and he knows, too, 
which crops are particularly exhausting and which exercise an 
ameliorating influence on the soil. The staple crops are 
regulated by local conditions of soil and climate, and the 
rotations that are possible are similarly determined as the 
result of experience. I.ocal conditions are so variable, and 
the cultivated crops so numerous, that it would be difficult to 
specify typical rotations representing wide areas. The common l^Iixed 
Indian system of growing mixed crops serves in many respects 
the purposes of rotation. It is undoubtedly a successful and* 
jirofitable method, which has done more to uphold the fertility 
of Indian soils than any other practice. There are very good 
reasons why it is profitable to grow pulses, oilseeds, and fibre 
plants mixed with, or subordinate to, cereals like jowdr, Mjra^ 
or wheat Owing to the variability of the seasons the Indian 
cultivator is at sowing time most uncertain as to harvest 
prospects, and experience proves that the risk of total failure 
in an unfavourable year is minimised by growing a mixed crop. 

If llie pulse fiiils the cereal may succeed, and vice versa. Pulse 
crops, whether grown alone or in combination with other crops, 
exercise another beneficial infiucnce in that they enrich the 
soil with nitrogen, of which .clement Indian soils require 
a frequently renewed supply. The common growth of these 
pulses is a testimony to the fundamental soundness of the 
traditional agricultural practice of the country. No pulse crop 
cultivated in India exercises such a general fe^tili^ing effect as ■ 
arkar {Cajmms tniimi). It is grown in every Province' mixed 
with other crops; its long tap-root ■ enables 'it to withstand 
drought and to search in the subsoil for plant food ; it spreads 
out and grows freely after the cereal, to which it is subordinate, 
has beC'U Imrvested ; and nearly all the leaves fall as the plants 
ripen, thus enriching the surface soil 
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IIL Principal Crops 

The more important field and garden crops cultivated in 
India are set forth in detail in Table 11 at the end of this 
chapter (pp. 98-9), while Table III (p, 100) gives for each 
Province the area under rice, wheat, millet, pulses, sugar-cane, 
fodder crops, tea, opium, tobacco, indigo, and cotton, in the 
year 1903--4. 

The cultivation and general characters of the most repre- 
sentative crops will now be described. 

Rice. Rice {Oryza saiiva) has been cultivated in India from the 
very earliest times, and is the staple food of a great |)ortion of 
the people. It is essentially a crop of damp tropical or semi- 
tropical climates. The finest varieties and the largest yields 
are produced in tracts which, during the growing season, afford 
a moderate degree of sunshine and a damp warm atmosphere. 
Rice is therefore the staple crop in all areas of heavy and 
assured rainfall; but good crops are produced in districts 
which receive moderate or even light rain, when this can be 
assisted by sufficient irrigation. 

Area The normal rice cultivation in India exceeds 109,000 square 

cuuivateci. nhies, of which more than half is in Bengal Rice production 

has, in recent years, extended more rapidly in Burma and 
Assam than elsewhere. These Provinces now cultivate respec- 
tively about 13,000 and 5,000 square miles. Idie areas for 
the other important rice-growing Provinces are (in square 
miles) United Provinces 11,000, Madras 10,000, Central 
Provinces 7,000, and Bombay 4,000. 

Varieties. The varieties of paddy, as unhusked rice is often called, are 
exceedingly numerous, and the peasants know the conditions 
of soil, cultivation, climate, and water-supply most suitable for 
each of the several local kinds. These vary from very fine 
to very coarse, with numerous intermediate varieties. Most 
of the finest grades are grown from transplanted seedlings, and 
have long, thin, sharp-pointed grains, which are yellow or 
go den yellow in colour. The husked rice is nearly W'hite verv 
translucent, long, and thin. The finest rice is also fragrant or 
scented. The grams of coarse varieties are usually large, full- 
bodied, deeply scored, and dark coloured, while the husked 
nee IS usually thick and opaque. Its colour may be white, 
creamy white, pale brown, or reddish brown. 

There are also early, medium, and late-ripening varieties of 
paddy. Jhe last are generally the finest and need a full 
supply, but a small depth, of water throughout the growing 
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season.^ Some coarse long-stemmed varieties thrive on land 
■\\hich is liable to be flooded, and others are adapted for salt 
deltaic land reclaimed from the sea. The head of grain varies 
from a large drooping panicle to an erect small one. 

In paits of Madras, on canal-irrigated lands which are Season of 
fertilized by silt, three crops of rice are often raised in a year. s:mwth. 
In most other parts of India rice-beds yield only one crop of 
lice annually, but another crop ^usually a pulse) is taken when 
conditions are favourable. Outside Madras rice is generally 
a kharif crop, sown as early as possible after the south-west 
monsoon sets in. In Bengal, however, there are two main 
harvests, the aus or early crop being sown on comparatively 
high lands during the spring showers, while the mian crop is 
sown in the lower fields in June and July. 

Rice is everywdiere grown in embanked fields. Level or Rice-fiekls 
nearly level beds are necessary, because rain or irrigation water and their 
must be impounded and kept at a height which should vary as fion 
the crop grows. At no time should more than two-thirds of 
the plant be immersed wdiere fine short-stemmed varieties are 
grown. 

The best soils for rice are clays or clay loams of fair depth. 

The crop luxuriates on soil through which w^ater can percolate 
with freedom, and over wdiich it flows slowly ; but in Northern 
India it is grown successfully even on clays wLich are almost 
impervious. 

Many rice-fields which receive much silt wdth irrigation water 
are rarely or sparingly manured. Otherwise a good crop is 
exhausting, and liberal manuring is generally necessary to 
produce a valuable variety. In places green manuring is 
practised, for which purpose san {Crotalana juncea) is sown 
thickly with the first fall of rain. In Madras and the coast 
districts of Bombay, the green leaves and twigs of certain trees 
are used as manure. Castor-cake is sparingly used in places ; 
but by far the commonest applications are ordinary cattle 
dung, and tank mud wliere available. 

Rice is sown in three w^ays — broadcast, by drill, and by trans- Methodsof 
plantation from a seed-bed where it has been sown broadcast. 

As a rule the first method is practised on inferior soils, or 
where labour is scarce. Rice is drilled in some districts of 
Bombay, but this system is not common. The third method 
is much more usual than the others, and is less risky. 

Broadcast or drilled rice requires 80 to 120. lb. of seed per 
acre, while the seed rate of the transplanted crop varies from 
30 to 80 lb, per acre. 
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Rice trans- The seed-beds are highly manured, sheep or goat droppings 

^ favourite application. The tillage should be careful, 
beds. and is often accomplished by hand implements. The seed is 
sown very thickly in fine tilth with the first fall of rain. In the 


Broad- 
cast and 
drilled 
rice. 


heavy rainfall tracts of Bombay the seed-beds are subjected 
to a process called rab. Cow-dung, brushwood, dry leaves, 
and coarse grass are spread in a thick layer over the surface 
and then burnt, the seed being sown in the fine earth and 
ashes. No other manure is applied. The seedlings come up 
strong, with few or no weeds. A seed-bed should supply seed- 
. lings sufficient to transplant from six to ten times its own area. 

If the seedlings grow unchecked in the seed-bed they are 
ready for transplanting in four to five weeks, when they are 
8 to lo inches high. The cultivation of the general area 
begins when the soil is well soaked, and should be complete 
by the time the seedlings are ready. Each rice-bed {kian) 
should be twice ploughed when well soaked with the first fall 
of rain; and afterwards, when the seedlings are nearly ready 
for transplanting, it should be puddled into a thin mud by 
further ploughing and trampling of the cattle. 

In removing the seedlings from the nursery care must be 

taken not to damage them, and the seed-beds are flooded so 

that they may be easily uprooted. The roots are washed in 

the water, and the seedlings are tied into bundles and carried 

to the field, where they are planted by hand, the root ends 

being foiced into the soft mud. About four seedlings are 

planted together, at intervals of 6 or 8 inches, the regularity 

and deftness with which the work is done being astonishing. 

In a week the seedlings get rooted and regain a healthy green 

colour. ^ Weeding is necessary, but little is required when there 

IS sufficiency of water. If the field has not already dried up, 

the water should be drawn off about ten days before the crop 
is ripe. * 

Broadcast and drilled rice receives in Peninsular India 
a considerable amount of weeding. Superfluous seedlings are 
removed in places, and vacancies filled up. A curious system 
of cultivating rice prevails in parts of the Central Provinces. 

1 he seed is sown thickly broadcast in the kidris, and a plough 
IS worked among the seedlings when about ro inches high, with 
t e result that many are uprooted and the weeds disturbed. 

I he latter are then rernoved and the rice seedlings take root 
again in the mud. This system, known as bidsi, has some of 

the advantages of transplantation. 

The field should be comparatively dry when the rice crop is 
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harvested ; but in Bengal this is sometimes impossible, and the Harvesting 
reaped crop has then to be carried laboriously in headdoads to , . 
be dried in the sun on higher ground. Early varieties of the 
kharif crop ripen in September and October, and the late 
varieties in November and December. The crop is cut with a 
sickle near the ground and laid in open bundles of sheaf 
size. These get dry in a few days, and are then tied into 
larger bundles and carried to the threshing-floor. The grain is 
threshed by beating on a board or log of wood, placed over a 
large cloth so spread out as to catch the grain as it falls. 

A small bundle is beaten at a time and a few vigorous strokes 
separate most of the grain. The crop is also trampled under 
the feet of oxen, and in this way all the grain can be separated. 

The straw wdieii threshed on a board as described makes ex- 
cellent thatch, but poor fodder. 

The yield in different tracts, from different soils, and from Out-tnm. 
different methods of cultivation varies very greatly. In good 
soil an average transplanted crop yields about 2,400 lb. of paddy 
per acre in a favourable season. Broadcast and drilled rice 
yield much less. 

There is a large export of rice from India in normal years. 

During the ten years ending with 1899-1900 the exports 
averaged 31,500,000 cwt, valued at nearly 13 crores. In 1903-4 
they were 44,000,000 cwt., valued at 19 crores. The bulk of 
the exported rice comes from Burma. This Province, though 
its production is far less than that of Bengal, grows rice princi- 
pally for export, while the harvests of the other rice-growing 
tracts are mainly for home needs. When India suffers from 
bad seasons, much of the Burma rice is diverted from foreign 
to Indian consumption. 

The varieties of wheat most commonly cultivated may be Wheat, 
referred to Triticuin vtRgare ; but two other forms are exten- 
sively grown in India — 71 Sfelta^ spelt wheat, and T. ^ilosum^ ' 
velvet-chaffed wheat 

This cereal, which has been cultivated from prehistoric times 
in Europe, Asia, and Africa, is essentially a crop of the warmer 
and drier parts of the temperate zone ; but its limits of growth 
are wide, its varieties being adapted to nearly all climates. 

Wheat can be raised successfully with a greater range • of temper- 
ature than perhaps any other cultivated plant. In India it is 
always grown in the cold weather, most extensively in the north, 
and hardly at all in the south. The young seedlings of the 
hardier varieties are not killed by frost, but cold causes damage 
as the crop is approaching maturity. 
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Area India grows more than 31,000 square miles of wheat. The 

cuUivated. ‘dry ’ crop areas vary considerably from season to season, depend- 
ing upon the character of the late rainfall. To some extent 
the crop is interchangeable with other rabi crops, such as 
linseed and gram, which require less moisture. In 1903-4 
the areas in the important wheat-growing Provinces were (in 
square miles)— Punjab and Frontier Province 13,600, United 
Provinces 12,200, Central Provinces and Berar 5,300, Bombay 
(including Native States) 3,400, and Bengal 2,300. 

Varieties. Wheat of nearly all varieties is ‘square head ’ in appearance 
and fully awned. The grain may be classed into hard and soft 
white, hard and soft yellow, and hard and soft red. There are 
very few soft white varieties. MuKaffiirnagar wheat, which is of 
this class, is in great demand for export, the hard white bakshi 
of the Central Provinces and Bombay being next in favour 

The grains of the best varieties are long, elliptical, fairly well 
filled, and heavy. 

w^eat.“°^ Bombay, the Central Provinces and Berar, and Central 
India ‘ dry ’ crop wheat is extensively grown on deep moisture- 
holding black soil, and excellent crops are produced if the late 
rains are favourable. 


Irrigated 

wheat. 


The chief crops rotated with ‘ dry ’ crop wheat are linseed, 
gram, safflower, and rabi jowar-, and a subordinate mixture 
of linseed, gram, or safflower is often grown with the wheat. 

The preparatory tillage is usually careful. It Ijegins with the 
scarifier before the monsoon, and this implement is also worked 
once a month during the rains when the soil is in suitable 
condition. Black soil is not often manured for ‘ dry ’ crop wheat 
A light h» gi.g„, i, 

ploughed lightly m. The seed is sown in October, by a heavy 
two or three-coultered drill, or a seed-tube attached to a plough, 
60 to 100 lb. per acre being required. Very little weeding 
_s needed. Little ram falls after sowing, and the crop riiiens 

yields about 800 lb. per acre. 

Imgated wheat is most important in the north 
where_ it is very successfully raised by old ana we 
irrigation on the deep alluvial loams. It is grown alone or 
mixed with gram or barley, or there may be subordinate rows 
of rape and a sprinkling of mustard. On the virgin soils of 

dem^d “ ‘ 
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season, and between August and October it is prepared with 
a light plough which is used repeatedly. Manure in light 
dressings is applied in September, and is mixed with the soil 
by the subsequent tillage. Sowing begins in the middle of 
October^ and the seed, which is applied at the rate of about 
ICO lb. per acre, is sown through a seed-tube attached to the 
plough or dropped by hand in the furrow. The surface is 
then smoothed with a clod-crusher and roughly formed into 
beds for irrigation. A preliminary flooding may be required 
for tillage when the rainfall is light or when the rains have 
ceased early. In this case ploughing does not begin until 
October, and the. whole of the preparatory tillage is done in 
two or three weeks. The crop takes about five months to 
come to maturity, and requires three or four waterings, unless 
the winter rains are specially favourable. 

Wheat is reaped with a sickle, or is uprooted by hand aided 
by a blunt sickle. The surface soil at harvest time is dry and 
loose, and the plants are easily taken up. The crop is usually 
very dry when harvested, and it can therefore be threshed 
almost at once. The straw and grain are trampled out under 
the feet of bullocks, and the grain is easily winnowed in the 
hot winds which blow in April. The chaff (phusa) provides 
a fairly good fodder which, however, is much improved if mixed 
with chaff similarly obtained from gram and other pulse crops 
which enter into the rotation of wheat lands. 

Irrigated wheat on land liberally manured yields from 1,200 Out-turn, 
to 1,600 lb. of grain per acre. The out-turn may, however, be 
seriously diminished by rust, which is most prevalent with 
cloudy weather in February. It damages the crop less often 
in the north than in Bengal, Central India, and Bombay. 

The exports of wheat fluctuate with good and bad seasons, Exports, 
the wheat produce of Northern India being largely retained in 
the country when there is scarcity or threatened scarcity in the 
famine zones. Thus, while during the ten years ending with 
1899-1900 the exports averaged 12,500,000 cwt., in 1900-1, 
after a serious famine, they were only 500,000 cwt. In 1903-4, 
on the other hand, they rose to 26,000,000 cwt, valued at 
II crores. In 1903, out of about. 60,000,000 cwt. of wheat 
imported into the United Kingdom, 17,000,000 cwt. were from 
India, the only countries which sent larger amounts being the 
United States (24,000,000 cwt.) and Russia (a little over 
1 7,000,000 cwt.). Indian wheat imported into England has the 
reputation of being ‘dirty’; but Dr. Voelcker has shown ^ that 
^ Report on th& hnprov^ment of Indian Apiculture, chap, xiv, 
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this is in no way due to bad cultivation or careless threshin<J 
on the part of the ryot, but to deliberate adulteration to suit 
the requirements of the English corn trade. 

Indian millets are of two types— ywedr and baj'ra, which 
have large leaves and stout stalks and grow to a height of 6 to 
8 feet or more ; and the small millets which grow to a height 
of only 3 feet or less. Jowdr and bdjm are much more 
important crops than the smaller millets. They occupy to- 
gether about 20,000 square miles in Bombay, 11,000 in 
Madras, 8,000 in the Central Provinces and Berar, and 9,000 
to 11,000 in the United Provinces and the Punjab. Jmvar 
will probably, in time, also become an imimitant crop 'in the 
dry zone of Burma. 

Jowdr {Andropogon Sorghum or Sorghum vu/gare) is com- 
monly known as grey millet, and in Madras is styled choiam. 
It is doubtful whether it was originally a native of India. The 
Guinea corn of the West Indies, the Dhurra of Egypt, the 
Kaffir corn of South Africa; and the Broom corn of Italy and 
the United States are all millets somewhat similar to Jowdr. 

The number of varieties of jotvdr, the cultivation of which 
will be described here as representative of the millet crops 
generally, is very large. Some grow best in the rains, others in 
the rabi season, the former being much the more numerous. 
There are early, medium, and late-ripening kinds. The length 
and stoutness of the stalks and the size of the grain-head 
depend gi-eatly upon the season, the kind and condition of soil, 
and the cultivation. A healthy plant produces only one shoot, 
and generally each stalk produces only a single head of grain. 
The heads of grain vary much in size, weight, and colour. 
The weight may range from 2 oz. or less to i lb, or more, 
while the shape assumes many forms varying through infinite 
gradations between a hard densely packed conical liead and a 
much-branched drooping panicle. The colour ranges, accord- 
ing to variety, from pure white, through all the shades of 

yellow, amber, and red, to a dull brown. The best grain is 
pure, or creamy, white. 

In addition to its food-services, jmvar is the most important 
fodder crop over a large part of India, and the fodder of all 
varieties is much improved if the seed is sown thickly. The 
crowded plants grow tall and thin, and the stalks are much less 
woody than those of a crop grown specially for seed. The 
best fodder variety is the sundMa Jowdr of Gujailt A good 
crop Of this variety is very dense, and stands 9 to ri feet high, 
with stalks not much thicker than strong wheat straw, which 
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can be given to cattle with no waste. The best fodder varieties 
when liberally cultivated, yield enormous out-turns. In favour- 
able seasons, or with irrigation, more than 30,000 lb, of green 

fodder per acre can be obtained, which when dry will wei^h 
about 5 tons. ^ 

Jowar is the staple grain crop where pure or mixed black Kharif 
soils predominate, and is very successfully grown in rotation 
with cotton. The rainfall most .suitable for kharlf imvar 
from ,30 to 40 inches per annum. In the Deccan, jowar 
occupies the lower-lying, deeper, and more fertile soils, as well 
as the more open black soil plains, and gives place to bajra 
(known in Madras as cambu) on the shallow mixed black and 
red and the lighter-coloured stony soils found on sloping 
ground. J(nmr also does very well in the alluvial tract, par- 
ticularly on the day or day-loam soils, while bajra is sown on 
more sandy soil, 

Mabi jowar is grown extensively in black soil areas affected 
by the retreating south-west monsoon. Elsewhere its success- 
ful cultivation depends upon two conditions-a soil that is 
dense and deep enough to retain moisture, and the sufficiency 

of the late rainfall, the September and October rain being 
particularly important. 

On black soil a good deal of the preparatory tillage for the The 
Mar^crop, which is done with the scarifier, should begin in 
the hot weather. This implement should also be worked two 
or three times after the first rains. The crop requires a fine 
friable seed-bed, and the land should be ready for sowing by 
the end of June. Jotvdr is not usually manured : any manure 
available is given to the rotation crop, cotton. Various pulses, 
oilseeds, and fibre plants are grown with kharlf jozvdr. The 
most common mixtures are ar/iar, rnung^ and urd (pulses), /// 

(an^ oilseed), and amlmdt or pdtsan (a fibre plant). The 
ordinary seed rate per acre is 6 to 8 Ib. of jowar and i | to 2h 
lb. of the subordinate pulse mixture. The seeds are generally 
mixed before sowing, and are sown with a three or four- 
coiiltered seed-drill in rows 14 to 16 inches apart, Jowar 
seedlings are very small and delicate when they first come up 
and timely hand-weeding is therefore necessary. The seedlings 
soon get strong, and when they are 4 to 6 inches high bullock- 
hoeing IS required, which should be repeated at least three times 
when the surface soil is dry and workable. Superfluous seed- 
lings are thinned out, the strongest being left about 9 inches 
a|)art in the rows. The jmmr ripens in October and Novem- 
ber : the small pulses are reaped earlier, but arhar and ambddi 
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are left standing in the field after the jowar has been reaped 
Birds are very destructive to jotmr and some of the other 
millets, and the crop requires to be watched for a month or six 
weeks before harvest. 

The method of harvesting depends upon the character of the 
crop. If the stalks are coarse and tall they are cut with a 
sharp sickle, and a long stubble is left which is subsequently 
uprooted and gathered for fuel. If the crop is thick and the 
stalks fine, the plants are partly reaped and partly uprooted 
with a blunt sickle. After a few days’ e.xposure in the sun the 
heads of grain are cut off and carted to the threshing-floor. 
The stalks {karbi) are then bound into sheaves whicli arc care- 
fully stacked. The heads are tlireshed in the ordinary way 
under the feet of bullocks. Sonietinies the heap is made of 
larger diameter than usual and the bullocks are driven round 
yoked to a cart, the pressure of the wheels hetoing to separate 
the grain. In Madras, especially in the Bellary District, orcli- 
naiy stone road-rollers are used for threshing yr;r{w- and do 
effective work. The grain is sifted from the cliaff in tlie wind 
and subsequently cleaned with a hand riddle or siip. 

In the Deccan an average crop of khartf jowar will vary 

500 to 900 lb. per 

acre, with 100 to 200 lb. of subordinate pulses and 350 to .i^o 

bundles ol karbi. A small bundle of karbi weighs about 3 ih 
and a large bundle 7 or 8 Ib. 

For rah jowar the land is prepared with the plough and the 
scarifier during the rams, usually receiving tlie careful prepara- 
tion already described for wheat. The crop is sown alone, or 
with subordinate rows of saffiower, gram, or linseed. Tlie seed 

aT t k ^ or 2 lb. of tlie other 

fnH to. ^^'^='=-^«ultered drill is used for sowing, 

^ seed is sown in 

after a few days, are reaped or pulled by the root 

M._crop on black soil will yield 600 to 700 Ib. per Ire 
/^war and xoo lb. of safflower. ^ 

bufarf important food-grains ii 

sent Iwa^v in °’'P"ted, and very ii».r 

Gram ^ ch I 

the splciLf nlrc we may take as 

nguish It from kulthi or khulat {Dolichos biflorus), which is 
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known as gram or horse gram in Madras. Its cultivation in 
India is ancient. It is a low-growing feathery plant, with, 
usually, small pink flowers. There are four varieties in com- 
mon cultivation, which differ chiefly in the colour of the seed. 

The colours are black, dark red or reddish brown, yellow, and 
white or creamy white. The plants producing the first three 
are generally grown indiscriminately together. The plant which 
yields white seed has white or light-coloured flowers, and is 
larger but less productive than the others. 

Gram occupies normally about 15,000 square miles, the 
areas actually sown varying with the character of the late rains. 

The United Provinces grow about half the total area, and the 
crop is important also in the Punjab, Bengal, Bombay, and the 
Central Provinces. 

Gram is always a rain crop. It is extensively grown on Cultiva 
black soil as a ‘ dry ’ crop, and is there usually the sole crop of 
the year. In the alluvial tracts of the north it grows well on 
the heavier soils without irrigation, but is irrigated in districts 
of very light rainfall, and also in specially dry seasons. It is 
often grown as a second crop, when it receives only rough 
cultivation, but yields well if there is sufficient moisture in the 
soil. 

Gram is most generally grown alone, except in the north, 
where it is commonly mixed with wheat or barley. In black 
soil it is sometimes sown mixed with wheat or with subordinate 
rows of linseed or safflower.* 

Gram is everywhere recognized as a valuable rotation crop 
being, like other leguminous crops, restorative to the soil. A 
good crop is dense and shades the ground, and thus suppresses 
weeds. The land is left clean, and the succeeding crop 
benefits to a considerable extent. 

Gram and wheat are interchangeable according to the 
character of the season, and both crops receive the same sort 
of preparatory tillage. The land should be ready for sowing by 
tlie middle of September. In the north of India the seed is 
sown like wheat, or broadcast; on black soil a heavy two 
or three-coultered drill is u.$ed for sowing. »The seed rows 
are generally a foot or less apart. Gram should be sown 
first of the rahi crop.s, as it requires a warm and moist seed- 
bed. A crop sown in October ripens from February to April, 
and in the interval it rarely requires weeding or any other 
attention. 

When the seedlings begin to branch and before flowers are 
produced the leading shoots are sometimes nipped cff, to make 



Harvest 
and out- 
turn. 


Exports. 


Oilseeds. 


Exports. 


Linseed. 


Produc- 

tion. 


36 THE INDIAN EMPIRE [chap. 

the plants bushier and more productive. The cuttings are 
eaten as a vegetable. 

Gram as it ripens changes to a rich yellow-brown colour, 
and many leaves drop off and litter the ground. It is reaped 
with a blunt sickle and is generally uprooted. The fine chaff 
makes excellent fodder. It has an acid taste, and, if mixed 
with the bhusa of wheat, gives the whole mass an agreeable 
flavour which cattle like. 

In black soil ‘ dry ' crop gram yields on an average 500 to 
600 lb. of pulse per acre. The out-turn from an alluvial soil 
is higher, averaging 700 to 800 lb. per acre, but is greatly 
influenced by the amount of winter rain, especially in January. 

Gram and other pulses are largely eaten in all parts of India, 
and exports are not extensive. In 1903-4 the pulse exports 
amounted to 2,500,000 cwt, valued at pi-t- lakhs. 

The statistical returns give an average area of about 19,000 
square miles under oilseeds. Bengal has about one-third of 
the whole, while Bombay, the Central Provinces, and Madras 
grow annually about 3,000 square miles each. Oilseeds are 
largely grown in other Provinces, mixed with other crops, for 
local consumption. 

The exports of oilseeds averaged 16,750^000 cwt., valued 
at about ii crores, during the ten years ending with 1899-1900. 
In 1903-4 the figures were 24,500,000 cwt, valued at 
i4|- ciores. The most prominent oilseed crops are sesamum, 
linseed, rape, mustard, castor, and ground-nut. 

Linseed (Ltnum usitatissimu 7 ?i) is found wild between the 
Persian Gulf and the Black Sea, and may have been introduced 
into India by the Aryans. Here it is grown chiefly for its 
seed, which is valuable on account of the oil extracted there- 
from and because the oilcake is a very important cattle food. 
In more temperate countries this plant is grown for its fibre 
(flax) as well as for its seed. Experimental efforts have been 

made to extract flax from the Indian plant, but without much 
success. 

Linseed is an erect annual. A mature crop stands from 
to 2 feet high : the stems rise some distance from the 
ground and then branch freely. The delicate colouring of 
the pale-blue flowers is very striking. The fruit is a rounded 
capsule, with ten divisions and a single seed in each. The 
seeds are smooth, shining, oval, and flattened, and are commonly 

a rich mahogany brown in colour. A variety with creamy 
white seed is sparingly cultivated. 

Nearly 5,000 square miles of linseed are grown in India. 
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Hie cr:)p is most important in the Central Provinces, with 
an average cultivation (including Ber^r) of about i,6oo square 
miles. It is also extensively grown in Bengal, the United 
Provinces, and Bombay. 

Ilioiigh linseed holds only the third position in point of 
area among the oilseed crops, being in this respect of less 
importance than scsamum and rape, it is much more largely 
exported than tlie others. Between 1S98-9 and 1903-4 
the ex|)0its ranged from about 5,000,000 to nearly 9,000,000 
cwt. Hie production of linseed depends largely on local food 
necessities, tlie prices ruling in Europe, and the relative value 
of linseed and cotton for the time being. 

linseed is grown only in the radi season, chiefly on deep Cultiva. 
moisture-holding black soil, or on clay soils in the alluvial 
tract. It is generally grown alone, except in parts of Bengal 
:1 the United Provinces, where it is mixed with wheat, 
seed, and various raM pulses. Unless taken as a second 
crop in rice-beds, linseed is usually the sole crop of the year. 

When grown on black soil the land is prepared in the same 
way as for wlieat. A clean friable seed-bed should be ready 
l:>y tlie end of September, and in October the seed is drilled 
at the rate of 10 to 12 lb. per acre. A light drill is used, with 
coulters one foot aiiart, and the seed should not be covered 
deeply* If tliere is sufficient moisture for successful germina- 
tion, the crop will on deep black soil reach maturity with very 
little rainfall. It is reaped from February to April, before it 
is dead ripe. The seed falls easily from the dry plants, and 
so tlie crop is carried as expeditiously as possible to the 
threshing-floor. It is separated by beating with a stick when 
the plants have been fully dried in the sun, and is winnowed 
in tlie usual way. 

A good liarvest of linseed on deep black soil will yield about 
500 lb. of seed per acre, but the crop is precarious and often 


produces less. 

Sesamiim, or gingeliy {Sesamum indkum\ is found wild in Sesamnm. 
Java and is probably indigenous in India also. It is an 
annual herbaceous plant, 3I to 4| feet high when full grown. 

Hie stems are erect, but branch freely if the plants get room. 

Tlie fruit is a four-celled capsule which when ripe. opens at 
tlie to{). Hie seeds, which are numerous, are oval, flattened, 
and either shining white, grey, reddish . brown, dark brown, or 
black according to variety. Some kinds are specially suitable 
for sowing on fairly light soils in the khanf while other 

variet.ies grow better on heavier soil, as early rabi crops. 
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About 6,600 square miles are grown with sesamum in India. 
Bengal had the largest average area for the ten years ending 
1899-1900. Sesamum is also widely grown in the Central 
Provinces, Burma, Madras, the United Provinces, and Bombay. 

The ralii crop is extensively grown on black or medium 
black soil, where it alternates with cotton and jmaar. 'I’he 
sesamum year affords a good opportunity of thoroughly clean- 
ing the land during the monsoon, as the sowing is done in 
Septernber. A clean, friable, firm seed-bed is obtained by 
ploughing and scarifying between June and August. 'I'he 
seed is sown broadcast or drilled in rows whicli are from 1 2 
to 1 8 inches apart, being widest on deep black soil, which gener- 
ally produces a vigorous plant. The seed is small and is mixed 
with ashes or fine earth to secure even distribution in sowing. 
The seedlings, which should be thinned out when about 6 inches 
high, are delicate at first and are often destroyed l>y heavy 
ram. Hand-weeding and bullock-hoeing are neces,sary. If 
sown in September the crop is ready by January. When it is 
npe, the leaves turn yellow and the capsules are mottled with 
black spots. The kharif crop is usually mixed with other crops 
5nch a.%jowdr, bajra,^^nd cotton, but is sown by itself in some 
localities. It ripens in October or Noveniber. 

It is best to harvest the plants by uprooting them, and they 
should then be shaken over a large cloth. I'he seed of such 
capules as have opened is thus collected. The plants are tied 
into small bundles which are carted the same day to the 
threshing-floor, where they are stacked close togetlier on their 
root ends, n the course of a fortnight the capsules open 
fully and will empty themselves if each bundle is inverted and 
gently beaten with a stick. The winnowing is done bv wind 

•f A f completed by means of the sM, whirli 

If deftly handled, will separate all small particles of dust a 
other impurity. The stalks and chaff have no fodder va 
A pod average sesamum crop from black soil 

per acre; but the out-turn is often less. a 
cr^, like linseed, ,s dehcate and liable to many mishaps. 

mest.' the preparation of native sweet- 

SlTlarilvrT- " the 

oil is largely used in native cookery. 

The other oilseeds of India are chiefly rape-seed (produced 

BenaLw '! from 

cagal) , giound-nuts (produced in Southern Indial • and 

poppy-see s and coco-nut-seed (the export of the last is imost 
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exclusively from Madras). The export of oilseeds in lieu of 
the expressed oil is from an agricultural point of view not 
altogether satisfactory^ as the inanurial constituents are thus 
lost to the soil 

Indian sugar is produced from sugar-cane, and also to a Su^jar- 
considerable extent from the bastard date and palmyra palms. 
Sugar-cane {Sacckamm qffkinaruni) is a perennial grass with 
thick, solid-jointed, juicy stems, which are usually 8 to 12 feet 
high. 1 he leaves are long and wide, and the lower ones die- 
down long before the cro|:) is ripe. 1'he inflorescence is a 
graceful, feathery plume. Some varieties flower regularly, 
others^ rarely, and the seeds seldom form. Sugar-cane is 
essentially a tropical or sub-tropical crop. 

A very large number of varieties of sugar-cane are cultivated 
in India, lliey may be broadly grouped into {a) thick, juicy, • 
soft kinds, which ordinarily require very liberal cultivation and 
irrigation ; (/^) thin, hard, less juicy kinds, which, with well- 
distributed rainfall, succeed with less liberal cultivation, and 
with sparing irrigation or even with none. The canes of tlie 
different varieties tary in colour. The colours are yellow or 
green, or f)oth; purple; purple and yellowish green in stripes; 
and purple and green mixed. Canes vary in many other 
characteristic ways, 

I he statistical returns for 1 903-4 show the total sugar-cane Areas of 
cultivation in British India at 3,600 square miles, against an 
average of 4,400 for the ten years ending with 1899-1900.' 
lire Provincial areas were 1,700 square miles in the United 
Provinces, 1,000 in Bengal, and 500 in the Punjab. The 
areas in other Provinces are trifling in comparison. The crop 
is everywhere irrigated, except in parts of Bengal. Cultivation 
has declined during recent years in Ikjmbay and the Central 
!b*ovinces, where tlie necessary irrigation is much more costly 
than in the nortli of India. 

In the alluvial tracts, where the crop is extensively grown, 
the most suitable soils are good Arm loams or light clays. 

The irrigated crop adapts itself to any description of soil ■ of 
fair depth, if dminage is secured by a pervious subsoil or 
otherwise. A water-logged soil is fatal to successful cultivation. 

Sugar-cane is commonly called a twelve months’ crop, but on Cultxva- 
an average occii|)ies tlie land only ten or eleven months. The 
most common season for planting is February and March, but 
be done a month or two earlier or later. Planting in 
athcr is not generally successful, as the young shoots 
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The crop is generally propagated from .sets or cuttings 
and sometimes by planting whole canes. I'he sets consti 
of pieces of cane, each with three eye-buds and o-<^n n 
about a foot long. A deep friable tihh ic ’ • a 

obtamed by repeated ploughings during several montiis. Bed 
of 10 feet square or larger are formed for irrigation THa 
sets are planted in a variety of ways Pits ZT T' , 

dug, 4 inches deep, in straight rows 2 feet amri 

is planted in each nif set 

been well prepared and manured, it is nlourrhAH 

^he^soft p.„„ .ris'pt 

Sugar-cane requires constant attention during the first 
to SIX months of its growth Soon oO V ^ 0 “'' 

weeduig is required, which is repeated as^ Sten 'Tnf 
i^igging between the rows with a light pick is benefichr'T' 
the crop acquires height the canes should i ^ 
earthing them up .- tlfis is done fou o f 

planting. An extra dressing of manure is now T’ 

ca?e^o^VinSv^^^"^ 

which serve as water channeirfM Si’''" between 

[Xtrcf:,zr ■■'"■-“■oC' 

melto percentage of c°,UILb!'e“SgaTl’“ “ 

eir g“tt fre^i!^2ss'’K'!r™* ““ » that 

own dead side-leaves, thoiirrosllv'^”’’’””® 

•»™tbs; and snbordi„Me‘’™5r.« 

mai2e, green onions, cucumbers and mi? ^ such as 

grown with it. When the sugarcane commonly 

requires no further attention Loo f ground it 

It is harvested. regular irrigation until 

previons‘’mp"° Some°” 4 Sar atrmnd' 

mooned tba. othets. TslTd":^ 
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continued for scveml yciirs, but not when weeds or fungoid 
diseases or insect pests become established. 

It is difficult to judge accurately when sugar-cane is ripe Harvest- 
for sugar-making. ^ The cliief product in India is crude sugar 
{gur 01 which is, in many parts, valued on account of 

Its adaptability for native sweetmeats and native cookery. 

1 he soft cifties are largely used for chewing, and are sold 
in towns and villages, or by the roadside, or at railway 
stations, to travellers. Ilie ripeness of the cane is tested by 
a trial boiling* If so many measures of juice give a satisfactory 
weight ^ of harvesting operations are proceeded with; 
otlierwise the work is postponed. If it is intended to grow 
a ratoon ^crop, tlie cane should be cut with a sharp sickle one 
ot two inches above the ground ; otherwise each cane is 
uprooted by a sharp jerk. The dry side-leaves are stripped 
off with a sickle and the green toj)-leaves removed for fodder. 

Tim cmc is tied into head-loads and carried to the mill. 

Hie juice is now usually expressed in iron mills worked Crushing 
by bullocks, which have superseded the wooden or stone 
mortars formerly used. I'he Buropean firm of Mylne of 
Ilihiya,^ in Bilulr, was among the first to introduce improved 
iron mills. 1'he methods of boiling the juice and the nature 
of the final product vary considerably, but as a rule it is boiled 
in a shallow iron pan over a furnace built of mud, the dry 
leaves and crushed canes being used as fuel Much skill is 
required both in regulating the temperature and in clarifying 
the boiling juice by means of various decoctions, and in some 
parts of the country the operations are carried out by pro- 
fessional sugar-boilers. 

In the north of India and in Bengal 20 tons of cane per Out-tam. 
acre is considered a good crop, and an out-turn of il- to 2 tons 

gw per_ acre is _ obtained. In Peninsular India, where 
ar-cane is extensively grown under well-irrigation and is 
very highly^ manured, the product is much higher, 6,000 to 
7,000 lb. of gur per acre being an ordinary out-turn. With ' 
very careful cultivation and high manuring, even double that 
yield has been obtained from soft varieties of cane. 

1 'he history of the Indian sugar trade is instructive. The Trade in 
arts of preparing, refining, and crystallizing raw sugar have 


practised from ancient times, though it is probable that 
the knowledge of some of the stages of manufacture may have 
derived from China. When the East India Company 
to export this substance from India to England, their 
,;tion.s were confined to the finer qualities of crystallized 
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sugar; procured from Bengal. Restrictions were, in fact 
placed by the Company on the traffic from Madras and 
Bombay, it being desired that Bengal should be accepted as 
the Province from which sugar and silk could best be procured. 
In course of time, however, the British Government found 
cause to grant special favours to the sugar-planters of the 
West Indies. An import duty was accordingly imposed on 
Bengal sugar, at such a high rate as to render the Indian 
traffic no longer profitable. This state of affairs continued 
till about 1845, when the establishment of large refineries in 
Great Britain created a demand for raw sugar. This new 
traffic was first organized with Madras; but, soon after, 
refineries on Ruropean methods and with Ruropean capital 
were established all over India. These for some time suc- 
cessfully contested the Indian markets against imports ; but 
gradually India exported less sugar and imported more, so 
that in 1903-4 the exports were trifling as compared with 
the imports. The imports of refined sugar in the latter year 
amounted to nearly 6,000,000 cwt, valued at 5| crores. 
Phis state of things has resulted from the development 
of beet-sugar in continental Europe and the, stimulation of 
Its export by bounties and also from the increasing export 
of cane-sugar from tropical countries such as Mauritius and 
Java. Refined sugar is rapidly tending to push out the crude 
stuff formerly consumed by the people. 

In 1896 India possessed 236 sugar factories and refineries; 
and in igoo, 203 factories employing about 5,000 persons. 

ne smaller concerns are no longer registered, but in 1903 
there were twenty-one large factories employing 4,900 hands. 

Cotton {Gossypium) is chiefly grown in tropical and sub- 
tropical countries. Various species are found wild in India • 
the forms which are in general cultivation are very numerous' 
and a good many kinds of perennial or tree cottons have been 
found near Hindu temples and in gardens. Comprehensive 
mvestiptions are now (1905) in progress, to determine the 
c laiactenstics and comparative values of the numerous indi- 
genous vanetms and their suitability for different descriptions 
of soil and climate. The improvement of indigenous varieties 
through the selection of seed, and by cross-fertilization and 

fSms°°°’ ^ progressing satisfactorily on Government 

° f T ho«nty-fecl beet- 

mLii 'S'i. •» ™. IV, .h.,, ,m, 
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The numerous indigenous kinds in general cultivation can 
probably be referred to G. herbaceum, G, mgkcium, G. roseum, 
and G. arlmrcum. They may be more broadly grouped into 
{a) varieties which take at least eight months to come to 
maturity, and (J>) varieties which ripen in about five months. 

I he vai ieties of the first group are grown as ‘ dry ’ crops, and Latc- 
are suited only for districts which possess deep moisture- 
holding Idack soil or which have a prolonged rainy season. 

Tliese late-ripening varieties would, in most seasons, fail in 
the nortli of India, where the December cold would arrest 
or destroy growth. The plants are bushy and prolific. The 
length, quality, and percentage of lint are fair or good, accord- 
ing to local conditions. 'I’he majority produce lint which 
is .suitable for yarn of twenty to forty counts K The proportion 
of lint to seed is over 40 per cent, in the best Broach, and 
under 25 per cent, in tlie worst Madras varieties. Inferiority 
i.s largely due to impoverished soil, careless cultivation, and 
neglect in selection of seed. 

'i'he varieties included under group {b) are much more Eariy- 
numerous than those included in («), and are generally grown ripening 
mixed in far greater confusion. They are widely cultivated 
in every Province except Madras. With the exception of 
a very few varieties of the IlinganghSt or Bani type, they 
produce cotton which is short and coarse, but pure white in 
colour. The coarsest and shortest of this cotton is suitable 
for mixing with wool, and for this purpose is at present worth 
more than cotton of better quality. It is in keen demand for 
export to Japan and the continent of Fairope. The proportion 
ot lint to seeil in tlie coarse varieties is high, ranging from 
30 to more than 50 per cent. In almost all varieties tlie plants 
are tall with lew side-branches and flowers, and individually 
are not productive. Tlie cultivation of varieties producing 
inferior lint has extended, because they are hardy and can be 
grown on light soil, which is unsuitable, without irrigation, for 
the late-ripening finer varieties of the Broach type. The quick- 
ripening varieties can be grown witliout much risk in years of 
short rainfall, and good yield.s are obtained in average years. 

The Provincial Agricultural departments have recognized 
that tlie cultivation of the inferior early-ripening cottons will 
continue, an<i may extend, until superior varieties are found 
wliich can be grown as quickly without risk and be more 
profitable in average seasons. The experiments in cotton 

* C«^ltoii yanii are mid to Ire af 20's, $0% couats when not more 
1 like nnmber of hanks of 840 yards go to the pound avoirdupois. 
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improvement by cross-fertilization and otherwise, now being 
conducted by the various Agricultural departments, are 
directed to solve these difficulties. It may be mentioned that 
at the time of the American Civil War attention was turned to 
India as a source of the cotton supply; and that several 
' cotton farms ’ were established for the improvement of Indian 
cotton, under the charge of men sent out from England who 
were, however, as a rule, merely gardeners. After the war 
was over the cotton trade returned to its normal state, and the 
‘farms’ then became Government experimental and model 
farms, and were transferred from the former Cotton Com- 
missioners to the Provincial Governments. 

It is often stated that the cultivation of cotton in India has 
deteriorated in recent times. As already observed, the growing 
practice of separating the seed from the fibre in ginning 
factories, instead of as formerly by hand gins, has tended to 
injure the quality by mixing up seed, in many parts of the 
country. There can be no improvement unless the seed sown 
IS at least equal to the average of the previous crop. The 
plant which produced lint suitable for the historic Dacca 
muslins does not now exist, or has greatly deteriorated. The 
Hinganghat cotton of thirty or forty years ago was longer and 
silkier than that which is now produced, while Broach and 
Surat cotton are considered by some not to have maintained 
dieir ancient reputation, although higher cultivation is practised 
in those districts than elsewhere in India. 

The only exotic cotton which is cultivated to any appreciable 
extent in Madras is Bourbon cotton. It was introduced more 
than ICO years ago, and is now raised upon a few thousand 
acres in the Coimbatore District, The crop is not grown 
unmixed, and the lint sells at less than other Madras varieties. 
An acclimatized American variety has been grown for more 
than thirty years in the Dharwar District of Bombay. Its 
cultivation was at one time extensive, but is now declining. 
Upland Georgian’ has been thoroughly acclimatized at the 
Nagpur Government farm, and a stray plant can be seen here 
and there in many fields in the Central Provinces ; but there 
is no general cultivation. Several varieties of the * upland ’ 
type have been acclimatized on the Caw'npore farm, but their 
cultivation has not extended in the United Province^ Native 
cultivators have not taken kindly to exotics because, even when 
acclimatized, they are more risky to grow than indigenous 
varieties, befng liable to damage from insect attack, heavy 
ownpours of rain, drought, and the like. Acclimatization also 
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causes deterioration of the lint. Experiments have, in short, 
proved that newly introduced exotic varieties do badly, or fail, 
on black soil in any part of India, and, in an unfavourable 
season, succumb far sooner than indigenous varieties in any 
kind of soil. The adaptability of exotic varieties when accli- 
matized may possibly be proved for the drier portions of 
the Indo-Gangetic plain, where, as in Bihar, the rainfall is 
moderate and well distributed, or where, as in wide areas of 
the United Provinces, the Punjab, and Sinc^ deficient rainfall 
can be supplemented by cheap irrigation. Exotics do much 
better on alluvial than on black soil 

About half the total area under cotton, or say S,ooo square Areas of 
miles, is in Bombay and Berar : the other half consists mainly 
of about 1, 600 square miles each in Madras, the Central 
Provinces, tlie United Provinces, and the Punjab. Bengal, 

Assam, Burma, and Sind have each, in normal seasons, not 
more th an about 160 square miles under cotton. The area in 
Benlr and the Central Provinoes proper has rapidly extended 
in recent years. 

In Peninsular India the most suitable soil for cotton is the Soils, i&rc. 
black cotton soil, which is a deep dense clay. The crop is also 
extensively grown on mixed black soils of no great depth. ' The 
most vigorous and productive crops are grown on the deep 
l)lack soils of Broach and Surat The cotton plants which 
grow on the impoverished black soils of Madras are poor in 
comparison. The alluvial soils in the Indo-Gangetic plains 
produce larger plants and a greater out-turn than the black soils 
of any part of India. 

On black soil cotton is usually grown alone, or with lines 
of arhar {Cajanus induus) or jowdr. On alluvial soil it is 
commonly mixed with arhar and maize or jowdr. In the 
alluvial tracts there is no systematic rotation. On black soils 
jowdr is the principal rotation crop, and cotton is usually 
grown every second year. 

Ill the most backward parts, cotton is sown broadcast onCultiva-' 
land carelessly prepared, and receives little weeding; but in the . ' 
best cotton tracts the cultivation is most, careful, reaching 
its iiighest form in tlie Broach and Surat Districts of Bombay. 

For good cultivation tillage begins, usually in the .hot weather, 
liy working a lutavy scarifier which grubs' up the stubble of the 
previous crop, scra[)es the surface, and fills in the cracks. Such 
manure as may l)e available is applied in May. The plough is 
used aficr the first monsoon rain, and is usually worked several 
times, prctiaratory tillage being completed expeditiously to 
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admit of sowing in June. A two-rowed drill, ^ith coulters 
20 to 22 inches apart, is used for sowing. The seeds, owing 
to the fuzz on them, cling together, and are prepared for 
sowing by mixing with a thin plaster of cowdung, mud, and 
water, which when dry passes readily through the seed-bowl 
and tubes of the drill. The usual seed rate is 10 to 15 lb. per 
acre. The seed is drilled in accurately straight equidistant 
rows. On account of damage from rain on the heavy black 
soil, two or more sowings are often necessary before satisfactory 
germination is secured. The crop is generally hand-weeded 
once or twice. Inter-culture with the bullock-hoe begins when 
the seedlings are about 4 inches high. The weaklings are 
thinned out gradually ; and finally tlie strongest plants are left 
18 inches or 2 feet apart in the rows if the crop is healthy and 
vigorous, but much closer if the young plants are backward or 
stunted from any cause. The final operation is to pass the 
plough between the rows in September-October. This 
prevents the black soil from cracking too early, and thus lielps 
to conserve moisture. 

The plants begin to produce flowers in October-November, 
and cotton-picking begins in January and lasts until March or 
April. Four or five pickings are necessary. The second and 
third are the most important, and from these the best seed 
for the following season is obtained. An average yield from 
liberafiy cultivated black soil is about 400 lb. of kapdx (seed 
and lint) per acre. In the Deccan the out-turn is much less • 
and in the alluvial tracts of the north of India, particularly 
with^ canal-irngation, it is considerably higher. I’he cotton 

as picked yields probably on an average throughout India 20 
to 33 per cent, of lint. 


The exports during the ten years ending with iSoo-iyo^ 

.1 . ® t.d at nearly 12 crores; 

and. in 1903-4, the highest year on record, they were nearly 

8,000,000 cwt., valued at 24 crores, production and prices 
having been increased by a good season in India and a 

shortage in the American crop. Most of the cotton goes to 
Japan and Germany. 

thl n 1 developed in 

sidTn ! ‘f'e high prices for Egyptian 

tn mr, ^ ^ exports of cotton seed amounted 

lO more than 2,500,000 cwt. 

are cultivated in India 

C. capsulans and C. olitorius. The fruit of the former 
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a short rounded capsule, while that of the latter is elongated. 
1 he vaiieties of C. c^psuiuns are more numerous than those 

of C. ohtorms^ the former being conspicuously wanting in 
permanency. 

There is a general belief that the fibre of C, oUforms is 
inferior to that of C, capsularis] but this cannot be sub- 
stantiated, as the superior varieties of both species yield 
excellent fibre if properly extracted. It is believed that the 
differences between the varieties have been induced by local 
conditions of soil and depth of water, and to a considerable 
extent by natural crossTertiiization. Some of the races of each 
species have purple-red stems, others green stems. The red 
colouring, where it exists, extends to the petioles of the leaves. 

1 he red-stemmed races are popularly believed to give inferior 

fibre to that of the green-stemmed varieties, but this is not 
certain. 


The jute crop is important only in Bengal. The statistical Areas of 
returns show for that Province an average area of 3,000 square 
miles during the ten years ending 1899-1900, and 3,800 square 
miles in 1903—4, It is believed that these figures are below 
the truth, and that the actual area now grown In Bengal does 
not fall far short of 4,700 square miles. Small but increasing 
areas are cultivated in Assam and Nepal, and there is some 
trifling production in Burma and the Frontier Province, 

Jute is chiefly grown on land which is liable to be sub- Soils, 
merged when the plants have made some progress, for it is 
an exhausting crop on soils which are not benefited by 
inundation silt. Very good jute can, however, be grown on 
fairly high land in Bengal, provided the cultivation is liberal, 
and there is sufficient water or dampness during the whole 
period of growth. 1 he conditions which are suitable for rice 
are usually suitable for jute also ; and its cultivation will 
probably extend in the rice tracts of Burma and Assam, and 
possibly also in the deltaic areas of Madras. 

1 ilLige Iregins when the soil has been softened by the Caltzva* 
spring sliowers. The land is worked three or four times with 
^ and is then levelled and made smooth with 

a plank or baml)oo ‘ ladder.’ The land should be clean and 
1)! ought to a fine tilth, and should have the same degree of 
moisture as is required for the successful germination of any 
ot dinary ^dry ’ crop. The crop responds to liberal manuring. 

Seed is sown broadcast in April and May at the rate of 8 to 
12 lb. per acre. The levelling Madder’ is again used after 
to cover the seed, and 'smooth the surface. When the 
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plants are 4 inches high, a bullock harrow, with teeth 6 inches 
apart, is used to thin and weed the crop, and to loosen the 
soil. The weeding and thinning arc completed by hand and 
hand-weeding is repeated as often as rcfiuircd. The plants 
are left 4 to 5 inches apart. They grow rapidly ; and a good 
crop IS very dense, stands 10 or 12 feet high, and smothers 
all weeds. It is probable that if the plant.s were thinned out 
more than is usually done, they would yield good fibre and 
when ripe, better seed than the plants of a thickly sown ’cron’ 
Labour moreover is saved in extracting the fibre from thick 
stems, as the bark is more easily stripped off after .steeping. 

^ Jute should be cut for fibre before it is fully ripe. Harvest- 
ing should not be delayed after the fruits .set, and may possibly 
be done earlier with advantage, 'fhe stalks are reaped near 
the pound, and tied into bundles of motierate size, which are 
jacked on end in the field, in a clo.se round heaii, for a few 
days. Ihe weight of green crop per acre is so heavy that it 

reed It is usually 

placed m the nearest water-hole, which is used over and ovj 

again for successive steepings. I'he water thus becomes pol- 

of the fibre are thereby impaired. 'I'he bundles of stalks are 

Shts '“r ^ ‘-■«'»pletely submerged by 

weights. In close warm weather the ‘retting’ is 00111^6 in 

about twenty-one days, and the bark i.s then easily stride 

mg m water, and beating. The commercial value of the fibre 

depends upon colour and lustre, strength, lengtli, fineness and 
absence of roots. Difference Jn in- one-ss, and 

present conditlnnc co ro- qualities may, under 
present conddions, cause a difference m price of R.s. 2 or more 

per maund of 82 lb. The fibre is bought from the cultivators 

)ute^fs*^finTlf wholesale dealers. The 
ioo lb. ea? which weigh 

“r r”““ * ^ 

to 2,600 lb. of clean fibre per acre, 

teriomecf-'but^ris'ftM °i 

is due to fraudulent warn ^ deterioration 

trade, after the^croD his bZ’ "malpractices in the 

to deaeration X plnr 

Jute is now extensively utilized in Indian 
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Arts and Manufactures). The exports of raw jute in 
1903-4 amounted to nearly 14,000,000 cwt, valued at about 
12 crores. 

The tobacco plant was introduced into India by the Portii- Tobacco, 
guese about the year 1605. As in other parts of the world, it 
passed through a period of persecution, but its ultimate distri- 
bution over India is one of the numerous examples of the 
avidity with which advantageous new crops or appliances are 
adopted by the Indian agriculturist Five or six species of 
Nicotiana are cultivated, but only two are found in India, namely, 

N. Tahacum and N. rustica. The former is a native of South 
or Central America, and is the common tobacco of India. 

The plant, when allowed to grow to seed, is 5 to 7 feet in 
height The leaves at the base of the stalk are very large ; the 
rest become gradually smaller towards the top. Flowers ap- 
pear as terminal panicles and vary in colour from white to pink. 

The fruit is an egg-shaped capsule, containing numerous very 
small pale-brown seeds of irregular shape. The races cultivated 
in India are numerous. 

N, rustica is cultivated in parts of the Punjab, the United 
Provinces, Bengal, and Assam. It is a lower plant than N. 

Tahacum, and has rather rounded, crumpled leaves, with thick 
stalks, pale-yellow flowers, a globular capsule, and oblong seeds 
which are larger than those of N. Tahacum, 

The statistical returns for British India give the average area Areas of 
under tobacco for the ten years ending 1899-1900 as approxi- U^duc- 
mately 1,700 square miles. It is believed, however, that the 
actual cultivation is much higher than these figures indicate. 

More than half the recorded area is in Bengal ; the other chief 
centres of cultivation, in order of importance, are Madras, 

Bombay, Burma, the Punjab, and the United Provinces. 

Tobacco is successfully grown on various kinds of soil, the Soils, &c. 
heaviest crops being produced on alluvial or clay loams situated 
near villages or on old village sites. Good crops are also raised 
on mixed black soil which has natural drainage. 

In various parts of India the crop is successfully grown by 
irrigation with well water containing nitrates. In some places 
this irrigation supplies about 500 lb. of nitrate of potash per 
acre. In parts of Gujarat tobacco has been grown* continu- 
ously for many years without any manure except that derived 
from such irrigation, and very heavy crops of strong coarse 
tobacco are still produced annually. Mild-flavoured tobacco 
of good quality cannot, however, be grown with irrigation 
from salt wells. Tobacco is often produced for several years 

VOL. III. E 
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in succession on the same land : this encourages parasites of the 
broom rape family, which often do great harm. 

The crop is grown from transplanted seedlings. The seed- 
bed requires careful preparation, and should be sheltered 
from heavy showers of rain. The seedlings when young are 
very delicate, and require protection from sun and storms. 
A seed-bed 15 feet by 10 will supply seedlings sufficient for an 
acre. It is a good plan to dig the seed-bed in the hot weather and 
burn it with straw, grass, waste litter, brushwood, or cow-dung. 
The ashes manure the soil and the heat kills weeds and insects' 
Sheep or goat droppings should be applied, and as fine a tilth 
as possible obtained by digging. 'I'he seed, mi.xed with ashes to 
secure even distribution, is generally sown in July or August 
but in some Provinces later. Weeding and thinning out are 

necessary, and caterpillars must be diligently looked: for and 
destroyed every morning. 

Sfonf&c ^ thorough tillage, and should be in a 

fine state of tilth when the seedlings are ready for transplanta- 
tion. The plough IS used repeatedly between June and August 
manure being applied when the field has been several times 
ploughed. About thirty cart-loads of well-rotted manure per 
acre are usually given. In Bihar heavy crops are obtained 
y a similar application of sith (indigo refuse), or by irrigating 
the land before planting with the drainage of indigo vats^ 
fields intended for tobacco are often closely folded with sheep 
and goats in the fair season with excellent results. 

The seedlings are ready for transplantation when they have 
oui eaves and are 4 to 5 inches high. They are then planted 
about 20 inches apart in straight rows, with the same distance 
etween the rows. Only seedlings with straight stems and well- 
developed roots are selected. Planting is most successful when 
ne on a c oudy afternoon. Light rain for a few days after 

’’ »'“■ 

siff (firr I-™ ^ “ 

in urf L ni r do not 

required ^ ^ deal of hand-weeding is also 

rSl ?LT ‘topped’ by 

From ..elva ,o fo„r,a» are ,ef( »„ Lh 
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Topping causes the plant to throw out side-shoots, which are 
generally called ‘ suckers.^ These should be removed in order 
to concentrate the strength of the plant on perfecting the leaves. 

The held must be worked over many times in the season to 
remove such suckers. 

In some districts irrigation is not required, but a well or 
other water-source is generally at hand to be used if neces- 
sary. Where irrigation is practised, the first watering is, in 
Northern India, generally given in November and December, 
and at intervals of two or three weeks afterwards until the crop 
ripens about February or May, according to the time of 
sowing. 

The crop is ready for harvesting when the leaves become 
brittle and crumpled and covered with yellow spots. The 
whole plant is usually cut down and dried in the sun, but in 
Bombay the leaves are stripped one by one with a small sharp 
sickle. The after treatment of the leaves depends upon 
whether black or yellow tobacco is manufactured. 

Black tobacco, used for smoking in the hukka^ is made in Black and 
some districts as follows. The leaves, when stripped off the 
stems, are laid in threes, one above the other, on the ground, 
being arranged in overlapping rows like slates on a roof. They 
are left thus, exposed to sun and dew, for four days, and in the 
absence of dew are artificially damped. This half-dried tobacco 
is built into heaps and, when it has heated slightly, is tied into 
bundles, which are again put into heaps and subjected to 
gentle fermentation. The heaps are turned every second day 
for a fortnight, when the tobacco ought to be cured and 
becomes dark brown or nearly black in colour. 

Yellow tobacco is prepared differently. Two days before the 
crop is cut the field is irrigated. The whole plants or stripped 
leaves are laid on the ground, where they lie exposed to sun 
and dew for eight days. The moist earth prevents rapid dry- 
ing, and the leaves assume a bright yellow colour. They are 
tied into bundles when almost dry, and only slightly ferment 
when stored. The tobacco matures slowly- and, when ready 
for sale, has a yellow-brown colour. 

Very large crops of inferior yellow tobacco can be obtained 
with irrigation from salt wells, the out-turn of cured leaf being 
sometimes as high as 3,000 lb. per acre. An ordinary crop of 
tobacco is from 1,200 to 1,500 lb. per acre of cured leaf, but 
heavily manured crops yield much more. 

About the year 1829 experiments were conducted by the Manufacture 
East India Company towards improving the quality of leaf and 
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perfecting the native methods of curing and m.anufacturing 
tobacco. These were often repeated, and gradually the 
industry became identified with three great centres: namely, 
(i) Eastern and Northern Bengal (more especially the District 
of Rangpur) ; (2) Madras, Trichinopoly, Dindigul, Cocanada, 
and Calicut in Southern India ; and (3) Rangoon and Moul- 
mein in Burma. Bengal is, as we have seen, tiie chief tobacco- 
growing Province, but little or no tobacco is manuflrctured 
there. Several unsuccessful efforts have been made to organize 
a cigar manufacture, but on each occasion (as it would seem) in 
the least hopeful parts of the Province. The bulk of the leaf 
is exported in the crudely cured form above described to foreign 
countries, or is carried to Burma to be made into cigars, being 
there mixed, as a rule, with Burma-grown tol)acco. In Southern 
India a fair amount of superior tobacco is grown and cured, but 
interest chiefly centres in the successful cigar production of 
the Madras Presidency. In 1903 there were aliout twenty farms 
and factories concerned in the manufacture of tobacco, which 
employed nearly 2,000 persons. 


T 1 * • , exportation of tobacco from 

n la occurs in the year 1825. By 1866-7 tobacco had 

assumed the position of a recognized article of export, being 
then valued at 5^ lakhs. The subsequent returns manifest a 
continuously expanding trade, which in z 903-4 stood at 
21 lakhs. But the most significant feature of this prosperity 
is the steady growth of the demand for Indian and Burmese 
cigars. In 1886-7 the cigar trade was valued at two, in 
1896-7 at six, and in 1903-4 at eight lakhs ; and it may 
confidently be assumed that the next decade will witness a con- 
toued rate of expansion, as the moderate price of Indian cigans 
becomes inore widely known in Europe. It must be noted, 
owever, that the imports of tobacco into India (50 lakhs in 
1903-4) still exceed the exports, and are advancing. This is 

mainly due to an increasing import of cheap cigarettes, princi- 
pally from_ the United Kingdom. 

The opium-yielding poppy (Papaver somniferum) is believed 

^ ^Wch grows 

is an Mediterranean. The opium poppy 

culhwT^’ f T- 1 common variety 
kind! r or purple-flowered 

numir/ r™- 

numerous, reniform, and white or black in colour. 

Gwalfof Bhonr in Indore, 

■ p , Udaipur, and other States of Central India 
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and Rajputana; but in British territory the cultivation is 

mainly restricted to Bihar and the Districts of the United 

Provinces lying in the north of the Gangetic valley, where it is 

conducted on behalf of Government (see Vol. IV, chap, viii 

Miscellaneous Revenue), to whose officers the growers are 

bound to deliver the whole produce. Advances are made 

by the Opium Department to meet the cost of cultivation 

and the price to be paid for the produce is fixed at the same 
time. 


1 he statistical returns give the average area under poppy for 
the ten years ending with 1899—1900 as 1,000 square miles. 

The area in the United Provinces is nearly 625 square miles* 
and in Bengal more than 310 square miles. The Punjab 
grows about 1 1 square miles. 

Poppy is a rah crop, and in the United Provinces it is Coltivar 
giown by preference on heavy loams or light clays. The 
season extends from October to March-Aprii. The seed is 
sown somewhat later than ordinary rabi crops, and a watering 
before sowing may be necessary. The crop is expensive to 
grow, and is only remunerative if the cultivation is liberal as 
regards tillage and manuring. A fine degree of tilth and a firm 
seed-bed are necessary for the best results. The seed is broad- 
casted at the rate of 3 lb. per acre in October-November in 
beds which have been laid out for irrigation, and is lightly 
covered with a rake. The seedlings are delicate when young, 
and light irrigation is required before they are established. The 
plants should be thinned out till they are 8 or 10 inches apart. 

The crop requires repeated weedings, and the stirring of the 
surface soil is also beneficial. Top-dressing with crude nitre or 
nitre earth is a common practice. Growth is slow until Febru- 
ary, and irrigation is required every two or three weeks. The 
crop is subject to many injuries, frost and hail being most 
dreaded. Cloudy days and east winds are also harmful. 

Poppies are ready to yield opium when the capsules turn a 
light-brown colour and become somewhat hard. In order to 
collect the drug the capsules are scarified with a three-bladed 
instrument. Deep scratches are made in the capsule in the 
evenings, only one part of it being lanced at a time. The 
operation is repeated five to eight times at intervals of two 
days, and the work is very laborious. The morning after 
lancing a gummy juice is found exuding from the cuts. This 
is crude opium, which is collected and stored in earthen jars 
until the whole produce is obtained. 

The ripe capsules yield an oilseed which is chiefly exported 
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to Europe. The oil is clear and limpid, and is used to 
adulterate olive oil. The oil-cake is a good cattle food. The 
capsules are useful medicinally for poultices and fomentation. 
The petals as they fall to the ground are collected, and used 
subsequently for packing the opium. 

The out-turn of crude opium is believed to average about 
20 lb. per acre ; the crop may also yield 250 lb. of seed per acre. 

Exports. The bulk of the opium produced in India is exported 
principally to China, where it is subject to increasing competi- 
tion with the Chinese drug In 1896—7 the exports amounted 
to about 62,000 chests of 140 lb. each, valued at 8 crores. In 
1903-4, a year of exceptional prosperity for the Indian drug 
owing to failure of the China crop, the exports were about 

73,600 chests, valued at 10 crores. 



Pepper. Pepper is one of the oldest Indian exports, having been 
conveyed to Europe from the Malabar coast from very ancient 
times. The plant {Piper nigrum) is found wild in the forests 
of Malabar and Travancore, and is extensively cultivated by 
native and European planters in the .south of India. It is a 
large vine-like climber, which clings closely by adventitious 
roots to any support. The flowers are pendulou.s spikes, and 
each of the red berries is about the size of a pea, containing 
a soft stone covered with pulp. The plant thrives liest in a 
tropical climate, with moderate extremes of lieat and cold and 
a rainfall of about loo inches or more. 

Jrdens'of . gardens of Kanaraare very successfully cultivated. 

Kanara. Owners are Haviks, a shrewd and hard-working class of 

Brahmans. Betel palms, cardamoms, and pepper are grown 
together. The gardens occupy the bottom lands of narrow 
valleys above the Ghats, whose slopes are fairly extensive, 
moderately steep, and covered with forest. 'Phe forest growth 
pves beneficial shelter, and supplies the gardens with brushwood, 
leaves, and litter for manure and other purposes. The narrow 
garden strips follow the conrst of nul/ahs (ravine.s). In forming 
the gardens the beds of these nullahs arc levelled. The hill slones 
on each side have been cut away to provide soil for levelling ; 
and now many of the gardens are bounded laterally by almost 
perpendicular cuttings lo to 20 feet in height, which form a 
barrier to trespass by men or beasts, and shelter the gardens 
from storm and wind. Drainage is thoroughly carried out by 
main ditches cut along the course of the garden strips, and by 
minor cross drains. The soil is thus kept moist throughout 
tne year, but is at no time water-logged. 

^ See VoL IV, chap. viii. 
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1'he most suitable soil is a yellowish-red or reddish-brown 
earth, which usually exists in deep beds. After the soil has 
been levelled and the drainage channels made, betel palms and 
cardamoms arc put clown in alternate rows, the palms being 
from 6 to 8 feet apart. 

When the betel palms are about ten years old, pepper is Cultiva- 
planted, usually from cuttings, in leaf-mould manure placed at 
the root of each tree. The young vines grow rapidly and 
branch freely. 'Fhey should be trained straight up the palm, 
to which they are secured by bands stripped from the sheaths 
of fallen palm leaves. Luxuriant growth and free branching 
are encouraged by heavy applications of manure, given annually 
for three years after planting. Subsecjuently a lighter dressing 
is given every second year. 

The best manure for pepper and the other crops of the spice 
gardens i.s made from green leaves and twigs, plucked from 
certain forest trees in the monsoon, and used as litter in the 
byres where buffaloes and other cattle stand, and thence 
remerved, with the dung and urine of the cattle, into deep pits. 

The manure is sufficiently decayed by the following April, when 

it is applied. . . 

Pepper comes into bearing three or four years after it is 
planted. The plants in an established garden rise to a height 
of 15 to 20 feet, and the foliage of healthy plants is fairly 
dense. The flowers appear in July-August, and the berries 
are ripe by March. The yield depends upon liberality in 
manuring and careful management, also upon the rainfall. ^ If 
the rains are very heavy when the plant is in flower, fertilisation 
is interfered with. The vines on one palm when in full hearing 
yield in a good year about 1,000 clusters, from which about 
4 lb. of dried pepper can be olitaincd. 

The plants, the flowers, and the fruits are damaged by rough Disps.-il 
handling. I,adders are therefore used when binding the vines 
to the palms and when gathering the fruit. The bunches of 
berries are plucked by hand into a basket slung behind the 

workman, usually when the berries are changing colour. The 

berries may or may not be sorted as they are plucked. If they 
are .sorted those fully ripe are separated, and are soaked in 
water for seven or eight days or heaped so that the pulp fer- 
ments. If the Quantity is small, the fermented berries are White 
rubbed by hand on a coarse cloth ; if large, they are trampled P'PP*'"- 
under the feet of coolies. The pulp is thus rubbed off the 
‘ stone,’ which furnishes the white pepper of commerce. The 
is completely removed by washing in baskets in running 
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water. The pepper is then dried in the sun for about a week, 
and becomes pale grey or pale drab in colour. It can be 
bleached a lighter colour by chemical agency. White pepper 
is prepared only to a limited extent in the Kanara forest. 

The chief product is black pepper, obtained from unsorted 
berries which are heaped up for four days. The green berries 
then become softer and change colour, when they are spread 
out and dried. The skin and part of the pulp adhere as a dry 
dark-coloured wrinkled covering to the stones, and the pepper 
is black in appearance. 

In 1903-4 (a very good year) the value of the pepper ex- 
ported from India was 5 1 lakhs. 

Tea {^Camellia theiferc^ belongs to the same genus as the 
camellia, and is found wild in the Naga Hills and Manipur, 
forming a feature of the prevailing forest growth. 

In 1788 Sir Joseph Bankes (then Director of the Royal 
Botanical Gardens, Kew) suggested to the Directors of the 
East India Company that efforts should be made to cultivate 
tea in India. Some few years previously Colonel Kyd, Super- 
intendent of the Royal Botanic Gardens, Calcutta, had actually 
obtained seed from China and had grown the plant in Calcutta. 
Little or nothing of a practical nature was, however, accom- 
plished until 1834, when Lord William Bentinck appointed a 
committee to investigate the question of establishing a tea- 
growing industry. T'his committee was apparently ignorant 
that Mr. Robert Bruce in 1821, and Mr. Scott in 1824, had 
discovered the tea plant in Assam; and much expense and 
considerable delay were accordingly incurred in sending ex- 
peditions to China to procure tea seed, and to obtain Chinamen 
to teach the people of India how to grow the plant and to 
manufacture tea. While one of the deputation was actually in 
China collectmg seed, Captains Charlton and Jenkins re-dis- 
covered the wild tea plant in Assam, and attention was thus 
fortunately directed to the indigenous stock. 

In the early days of tea cultivation, especially in Assam, 
many mistakes were made as to site, soil, cultivation, and 
manufacture, which caused disappointment and loss. The 
veal progress of tea-planting in Assam began about 1851, and 
was greatly assisted by the promulgation of the Waste-Land 
Rules of 1854. In 1855 indigenous tea was discovered in the 
Cachar District, and in the following year in Sylhet, and Euro- 
pean capital was directed to these quarters. The tea industry 
was established at Darjeeling in 1856, and in Chittagong and 
Chota Nagpur about 1862. In 1859 there were fifty-one gardens 
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in existence ; and the extension and success of tea cultiva- 
tion after this date engendered a wild spirit of speculation in 
tea companies both in India and at home which culminated in 
1865-7 in great disaster, due to extravagant expenditure in 
cultivation and management and to incapable supervision. 

Many of even the best-situated gardens were sold much under 
the cost of establishing them, and the industry did not re- 
gain a stable position until 1869. Little interest was taken 
in tea cultivation in Southern India until about this period. 

In the early stages of the industry Government owned and 
worked tea gardens (especially in Kangra, Kumaun, and Dehra 
Dun); but by 1865 it had made over its plantations, on 
favourable terms, to natives and Europeans. The establish- 
ment of large plantations, and the utilization of machinery in 
place of manual labour, cheapened production. The freedom 
from the adulteration and impurity incidental to Asiatic hand- 
labour also tended to raise the appreciation of Indian tea in 
British markets, and thus enabled it to oust the produce of 
China. 

About 1880 the coffee industry of Ceylon had been ruined 
through neglect to combat the destructive action of an insect 
pest and a fungus blight. Profiting by the experience and 
knowledge gained in India, the Ceylon planters abandoned 
coffee and took to tea, and to-day Ceylon is Indians chief 
competitor in foreign markets. The United Kingdom takes 
between 88 and 90 per cent, of the Indian teas; and in 1902 
this amounted to 54 per cent, of the total British imports, 36 
per cent, having come from Ceylon and 6 per cent, from China. 

The expansion of the Indian area of production may be Statistics 
illustrated by the following figures : in 1885, 440 square 
miles, which produced 71,000,000 lb.; in 1895, 650 square 
miles and 143,000,000 lb.; in 1900, 815 square miles and 

197.000. 000 lb. ; and in 1903, 820 square miles and about 

209.000. 000 lb. The capital invested is probably not far short 
of £20,000,000. In 1903 the industry gave employment to 
479,000 permanent and 93,000 temporary employes. The 
labourers, who have been taken to Assam in connexion with 
tea-planting, have materially assisted in the economic develop- 
ment of that Province. In 1876-7 the exports of tea were 
valued at 2-6 crores, in 1 901-2 at 9-6 crores, and in 1903-4 at 
8-6 crores. 

The production of tea in India and Ceylon has increased New 
so much more rapidly than the consumption in the United 
Kingdom as to cause a heavy fall in prices within recent 
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years. Efforts are now being made to open up new markets 
the more promising of which appear to be Russia, Canada, and 
the United States. In 1903 a trifling duty was imposed, at the 
request of the tea industry, on exports by sea, and the proceeds 
are applied, by a representative committee, to increasing the 
consumption and sale of Indian tea. I here is a growing e.xport 
of Indian tea by land into neighbouring countrie.s, chiefly on 
the north-western frontier: it amounted to nearly 2,000,000 lb. 
in 1903-4. The townspeople of India are adopting the 
tea-drinking habit to an increasing extent. In 1901-2 about 
7,000,000 lb. were retained in India. 


Areas of 
produc- 
tion. 


Races of 
the tea 
plant. 


The gar- 
den plant. 


Of the 820 square miles under cultivation with tea in 1903-4, 
530 square miles were in Assam, and 210 square miles in 
Bengal, while Madras, the Punjab, and the United Provinces 
followed, with areas ranging from 19 to 13 square miles. The 
chief tea-growing Districts outside Assam are Darjeeling, Jal- 
paiguri, the Nllgiris, Kangra, and Debra Dun. 


Pive distinct races of wild tea are now recognizable if thp 

... n ir ^ as one: namely, the' China, ’Assam 

indigenous, Manipur or Burma, Naga, and Cachar or Dushai 
indigenous types. The last is essentially a bush, while the 
plant of each of the other races is a small tree or a narrow bush, 

usually less than 5 feet in height, with ascending branches 
which take off near the ground. 

These forms, and especially the first two, have influenced 
the character of the cultivated plants, particularly in Assam, 
Natural cross-fertilization between the China and other races 
has freely occurred.^ The China plant is popularly believed to 
have had, at least in the plains, a degrading effect, and most 
planters would like to get rid of it and its numerous crosses. 
But under certain circumstances a good hybrid may be more 
profitable than the purest and best ‘Assam indigenous.’ It 
flushes earlier and is less affected by deficient rainfall. 

In the hands of the planter the characters of the tea plant 
ave been m^atenally changed since cultivation began in India, 
xpenence has taught him how to improve its flushing power. 
The China plant is usually low branched, and has rarely a 
distinct stem. Hybrids and indigenous kinds are pruned into 

^ Watt 

^d Mam {Pesis and Blights of the Tea Plant) write regarding 

e garden plant: ‘It has to a large extent been deprived of 

e power o owering and fruiting. Its whole energies have 

been concentrated m the flushing or production, during part of 

the season at least, of complete new sets of shoots which each 
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bear a terminal bud^ and three to seven leaves according to the 
system of plucking that may be pursued.' 

Tea is cultivated in India from a few hundred feet above o. 

1 1 ^ j r 1 ^ „ «,uuve sea- Sitiiation 

level to an altitude of about 7,000 feet. Formerly the theory of tea 
was held that tea grew best on elevated situations, and that the 
slopes of low hills or ifz/as were specially suitable. But tea 
planted on such land in Cachar and Sylhet has been abandoned 
in favour of the low'er flat hJill lands, which were swamps at the 
commencement of the tea industry in these Districts. 21 /as 
were originally covered with dense forest, and were fertile when 
cleared, but under tea cultivation they deteriorated by the wash 
from heavy rain. This erosion was really induced by bad 
agriculture. Attempts have been made with some success to 
prevent erosion by terracing the slopes of these hills, but often 
this was only done when the best of the soil had been washed 
away. The districts in which tea is successfully cultivated 
in North-east India have a rainfall varying from 60 to 
200 inches. The gardens chiefly occupy alluvial land which is 
flat or rolling. During the growing period a moist warm 
atmosphere is desirable and hot dry winds are injurious. A 
rainfall of 100 inches is fully sufficient, provided it be well 
distributed. . 

The tea plant will grow on many kinds of soil ; but those Soils, 
which give the best returns in quantity and quality are the 
deep reddish-coloured sandy loams, with a free subsoil, which 
allows the roots of the plants to penetrate and secures natural 
drainage. The bhtl soils, which when first opened up and 
drained contain an excess of organic matter, give a very 
vigorous growth but, as a rule, weak flavourless tea. The 
quality, however, improves after a few years of cultivation. It 
is useless to plant out tea on inferior land, as the yield will be 
poor, and the plants are almost certain to become blighted at 
an early age. Two descriptions of soil are especially to be 
avoided — a stiff clay of any kind, which is impervious to rain 
and which cakes and hardens in the sun ; and a very loose 
sand which generally overlies gravel. Such soils produce a 
stunted bush yielding little leaf. Recent researches by 
Dr. Mann, the expert of the Indian Tea Association, show 
strong reason for believing that the good quality of tea obtained 
from soils other than bhtl land is primarily due to the amount 
of phosphoric acid and potash present. Prepara- 

The processes of preparing and working tea gardens in tion of 
Assam are as follows. In bringing new land into condition 
the jungle should be cut down in Decembei and burnt in series. 



Sowing 
and plant 
ing. 


Weeding 
and prun- 
ing. 
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February. It should then be well dug, cleared of weeds, 
levelled or terraced where desirable, and if necessary drained. 
When thoroughly cleared the land should be marked out for 
seedlings by stakes. The usual distance between plants is 
from 4 to 5 feet On the poorer kinds of ilia and upland 
soil the plants should be closer than on good low-lying land. 
The site of the nursery should be near a water-supply, in a 
low-lying position, protected from the sun and high winds. 
Artificial shade is usually required, and the surface should 
slope slightly so that excessive rain will drain off. The soil 
should be a good deep loam with a porous subsoil. It should 
be carefully dug, pulverized, weeded, and laid out into beds 3 or 
4 feet wide. The seed is allowed to germinate before sowing, 
by keeping it under moist grass. The sowing takes place in 
December-January, and the young seedlings are placed 4 or 
6 inches apart in the seed-beds. Flanting-out takes place in 
the cold weather (about February) and during cloudy days if 
possible in the case of plants a year old, or just before the 
monsoon in May, or early in June at the latest, if young 
seedlings are used. Each seedling is removed from the seed- 
bed with a clod of earth, so that the root and rootlets may 
remain uninjured, and a hole of ample size is dug for its 
reception. Special care is required in planting and keeping 
the land clean during the first season. 

For the first two years the chief work of the planter is to 
keep the young shrubs clear of weeds. Weeding and tillage 
are done by hand, chiefly with a hoe or fork. Pruning is 
essential, to give each bush a particular height and shape, 
to remove injured or diseased portions, and to encourage the 
greatest possible surface for branch and leaf growth, llie 
following description is of fairly general appli. cation. When 
the plants have been in the ground eighteen montlis if planted 
at six months old, or a year if planted after twelve months in 
the nursery, they are cut down to S or 10 inches at least. 
This operation makes the bush spread, and in three or four 
months a number of new branches will be produced. Every 
shoot is nipped back to about 20 or 24 inches from the ground. 
Nothing is taken from the bushes below this level, but above 
it two leaves and a bud may be plucked wherever they occur. 
At the end of the season the bush is pruned again about 20 
inches from the ground, and each year thereafter one or two 
inches above the previous year’s cutting until the growth 
ceases to be vigorous. The bush is then cut back to 15 or 
18 inches from the ground. The pruning is done with a sharp 
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knife, and it is a good plan to bury the prunings between the 
rows of tea bushes. Pruning takes place in the cold season 
from December to February : China plants are first attended 
to, then hybrids, and finally the indigenous kinds. 

It is not customary to apply manure to the better descriptions m 
of tea soils ; but the need of manure for the upland gardens 
which have been long under cultivation is now recognized and 
local supplies have been exploited and used. Top-dressing 
with hhtl soils, forest surface earths, and other earths com- 
paratively rich in manurial elements, has been practised 
profitably ; and green manuring with matikalai {JPhaseolus 
aconitifolius or F. Mungo) is now not uncommon. Castor 
cake, mustard cake, bones, and cattle manure have also been 
used with good effect : cattle manure could be collected locally 
and used in much greater quantity than at present. Tea 
removes less from the soil than most crops; but, unless 
manuring becomes more general than at present, exhaustion 
of even the best tea soil must in time occur. 

The tillage given in any particular garden is regulated more Tillage, 
by the amount of labour available than by the requirements of 
the crop. On sloping upland gardens which are not terraced 
it is necessary to limit the period of tillage, for if the surface 
soil is loose at any period during the rains the erosion down 
the slopes is enormous. Such limitation does not, however, 
tend to productiveness in the plant, and all tea gardens 
occupying slopes should therefore be terraced. In the early 
part of the cold weather the soil is hoed to a depth of 8 or 9 
inches, to bury the weeds, which grow up during the heavy 
rains. Repeated light hoeings between March and July are 
also necessary. A certain amount of hand-weeding is required 
on all descriptions of soil during the rains, to clear away vege- 
tation interfering with the free access of air. 

Each tea plantation of any importance should have its own 
seed garden isolated from the leaf garden, but within easy ^ 
distance for close supervision. The plants in it should be true 
to their kind and suited to local conditions. Different districts 
require different races, and uniformity in the plants of a gaidaa 
is essential for remunerative cultivation. . The selection of seal 
and the improvement of varieties in seed gardens are also of 
great importance. Plants which are intended to produce well- 
developed seed require radically different treatment in pruning 
and general cultivation from the leaf plants. 

Regular plucking begins when the plants are three years old. llsckisi 
They may, however, be lightly plucked in the second year to 
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give the bush a defined shape. Even in the third year, plucking 

should still be considered a method of pruning. In the early 

days of tea-planting the bushes in Assam yielded only four 

'flushes’ annually. Now the average is about twelve and 

a still larger number is obtained from plants in full vigour. 

Some^ planters pluck for quality, others for quantity ; but 

experience shows that heavy plucking early in the season is 

very detrimental, particularly to young bushes. The early 

spring shoots are allowed to grow until they have about seven 

leaves. Then the ^ two or three youngest leaves and the 

terminal bud. are nipped off by finger and thumb. Flushes 

follow pluckings throughout the season. The pluckers go 

round the garden every ten days or so and gather all that is 
ready. 


Rolling. 


Mamifec The first process of manufacture is withering. On most 

Withering, IS now done artificially, by dry heated air which 

IS drawn over foe leaf by means of large revolving fan.s. The 

amount of moisture that evaporates depends chiefly upon the 

na ural succulence of the leaf, as whether it is wet from rain 

Oifonary leaf which is not wet loses about 33 per cent. 

The object of withering is to get the leaf into suitable 

condition for rolling, which is the ne.xt process. Rolling was 

till lately done by hand, as it still is in China, but machines 

are now used. The object of rolling is to twist the leaves and 

break up their cellular structure so that the juices escape. The 

eaves are machine-rolled for about twenty minutes, and are 

then passed into a revolving screen which separates the coarser 

Iwes and stalks from the fine. The coarser leaves are again 
rolled for ten minutes. ^ 

a In! oxidation, which is carried out in 

SwcZ ^‘'«o®Phere kept moist by 

factumd tea h quality of raanu- 

fnf k spread out on a cement floor in a layer 

four or five inches thick, and turned if necessary to preveS 

he temperature nsing too high. The most favrrIbS 
temperature is ahmir 'T’i is-vouraole 

araduallv «« ^5 - The younger leaves and stems 

feaveTlre TrS™" hV !. <^Wer 

Dryin. >^eddish and partly green. 

sfftog.MdQ for a second rolling before drying. 

packing. by exposing the wet leaf to the action of 

y r, which IS heated above the boiling-point of water so as 
to remove all moisture witUn... 1 • • ' 


Oxidation. 



AGIUCULTaRE 


is done in two or three stages, several kinds of machines being 
used for the purpose. Then follow the sorting and sifting, 
which are elTected partly by machinery or entirely by hand. 

The latter is best, as the tea can thus be more accurately sorted 
into the different qualities or grades. The tea as it is sorted 
al)sorbs moisture from the air and is again heated before it is 
packed. It is then packed while warm, but not hot, in the 
well-known leaddined tea chests. 

The coffee plant {Coffea araMm) is believed to be a native Coffee 
of Abyssinia, and most writers agree that it was brought to history 
India (Mysore) about two centuries ago by one Baba Budan ductfoT* 
who had made the pilgrimage to Mecca. Linschoten, who 
travelled in Southern India between 1576 and 1590, makes no 
mention of liaving seen it, while Tavernier, who went over 
very nearly the same ground in 1665-1669, gives a full account 
of the coffee plantations that he visited. Coffee cultivation 
was attempted in the suburbs of Calcutta at the beginning of 
the nineteenth century, and some plants may still be seen on 
the site of the original plantation. The industry, which began 
to be developed on a large scale about i860, has been a success 
only in Mysore, Coorg, Travancore, the Wynaad, and the 
Nilgiri and Shcvaroy Hills of Madras ; and it has made no 
progress during recent years. In 1896 the area under the crop 
was 450 square miles; and in 1903, only 320 square miles, of 
which 250 square miles were in Mysore and Coorg and 56 
square miles in Madras. In 1903 about 82,000 persons were 
employed in the plantations, and there were eighteen coffee 
works, giving employment to 5,000 persons. The exports in 
1903-4 were 291,000 cwt., valued at 137 lakhs. The large 
supplies of cheap Brazilian coffees that now flood the markets 
of Europe have injured the coffee industry of India very 
seriously, since tiiey have caused prices to fall by one-half. 

I'he coffee plant is a much-branched small tree or bush The plant, 
which, if left to grow naturally, is 15 to 20 feet high, and bears 
white orangedike flowers. The fruit turns red as it ripens and 
resembles a small oblong cherry : it contains two seeds, closely 
united. Tliere are several varieties of coffee, but that most 
commonly cultivated in India is C, arabica, Liberian coffee 
is grown, but not extensively. 

Coffee grows best at altitudes between 2,000 and 5,000 feet, Cultiva- 
with a rainfall of 70 to 90 inches and a temperate climate. 

Sloping or even fairly steep land is suitable, provided that 
siirflice erosion is iirevented. Good natural drainage is im- 


wet lands are unsuitable. The soil 
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should be of fair depth, retentive of moisture but not stiff 
in consistence. Newly cleared forest land with these charac- 
teristics, being rich in organic matter, is very suitable for coffee 
Seed-beds. ^ Perfectly ripe seed is collected for sowing, from healthy and 
vigorous plants which are from seven to ten years old. The 
seeds retain their germinating power for only a short time^ 
February is the best month for sowing. It is not necessar^; 
to put coffee seed in the ground to make it germinate pronerlv 
In the Nllgiris the seed is laid thickly on the surface If 
a seed-bed, \vith a covering of ferns or old gunny bao-s. if 
kept moist, the seed germinates, and when the eerm is 
an inch to an inch long the seed is planted fn nurserie 
The site of a nursery should be near water, in a well-sheltered 
and naturally drained situation, with good and fairly level 
soil. The shade of trees, if not too dense, is beneficial. 
The seed-beds should not be more than 5 feet wide snd 
s ould be higher than the pathways between them and be 
thoroughly dug and tilled before sowing. The 2 m.nated 
seeds are planted 4 inches apart. Regular watering fs Tu" md 
either m the morning or after sunset. The seedlinis 

.nd do„d,. Whan d.a se«Il,V I T/ 

a’T/ ph„Mo.r 

A coffee plantation is usually established in o c 
The jungle is cleared in December and h T 
dry, in February. Some of d!! 1 ^ 

to give shelter and shade Th^T 
digging and levelling, by 

r® «« dug .bou, fee ,'too Ti 

the aeedli^’^i, ptoted "■ 0'‘ 

plants depends upon the ch^P allowed between coffee 

A lighltS^i 

«e fairly established. Hoeing and yrellnTlo 

deep hoeing once T yrr fs bJ « 
hardened soil. The soil J duor m open up the 

localities where strong winds L ^ *"'=hes. 

require support. the young 
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Coffee is an exhausting crop, and when in 'full Ijearing Manures 
ref|uires manure regularly, but none is necessary until the 
first crop lias been gatliered. Weeds, primings, the 'fallen 
leaves of shade trees, and other vegetable matter which has 


:d on the siirfece between the trees provide a good deal of 
useful manure. Forest top“Soil is available on some estates in 
considerable quantities ; but the planters have usually to depend 
cliielly upon wel!u*otted cattle manure, bone-meal, and oil- 


cake. Ihvo applications of manure may be given in a year, 
tlii^ first immediately after the crop is gathered, the second 


after the heavy monsoon rain. 

'Hie plants should be * top|)ed ^ when 4| to s feet high by Topping 
nipping off the central bud. llie principal objects of topping 
are to secure the plants against wind and storm, and to make 
it easier to collect tlie crop. Topping checks a too free upward 
growth, and causes the plants to branch freely. Secondary 
branches spring from the [irimaries in pairs : all such appearing 
within 6 inches of the main stem should be removed, a jiassage 



thus left in the centre of each tree for free admission 


of air. The oliject of pruning is to divert the energies of the 
plant from forming wood, and to concentrate them upon 
tbrming fruit. The primary branches are cut back at 2| feet 
from the stem. Secondary branches, are cut away after they 
fruit, but one of each pair of laterals is left every year, to ensure 


a continuous crop* 

The plants come into bloom in March, when they have been Plucking, 
planted for two or three years, and annually thereafter. Good 
trees will yield a first crop in two years; but this is left 
imgathered, the berries being stripped off before they develop. 

If a maiden crop from three-year-old trees is a heavy one 
it is thinned, otherwise there will be little crop in the follow- 
ing year. Full crops may be taken in the fourth year from 
planting, and thereafter. The fruits commence to ripen in 
October or early in November, and continue till January. 

Women and children are sent over the plantations periodic- 
ally to gather all the blood-red berries. When the whole 
crop has been gathered, the boughs are tied up, so that fallen 
lierries may be conve'nien'tly collected, and manure and tillage 
applied. 

'fhe ripe coffee fruit is termed the cherry ; the succulent Manufac- 
oiiler coat of the fruit, the pulp; the inner adhesive layer, the 
imrcliment; and the seed coat within the parchment which 
adliares closely to the seed, the silver skin. The preparatiori of 
the coffee 'bean from the cherry is accomplished in the following 
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stages ; pulping, fermenting, drying, peeling, milling or hulling, 
and sizing or winnowing. 

Pulping is done daily as the crop is gathered. The pulp can 
be removed from the bean by hand or by machinery. The 
beans are then fermented to remove a sticky mucilagiiioiis sub- 
stance. The produce gathered in a day is put into a vat, and 
is left for 24 to 36 hours until fermentation sets in. I'he 
fermented beans are washed into a second vat by a stream of 
water, and are there thoroughly cleaned. The washed beans 
are then carried by flow of water to the drying floors, and 
exposed to the influence of sun and air. During the drying 
the beans are turned over repeatedly. Peeling means the 
removal of the parchment and silver skin from the beans 
by pounding or by machinery. The parchment coffee is well 
warmed in the sun before it is peeled, and the peeling is not 
undertaken on a wet or damp day. Winnowing is performed 
by hand with the ordinary sup^ or by machine-fanning, which 
drives off the parchment and the skin, leaving the clean coffee 
beans behind. The beans when thoroughly dry are packed in 
casks. 

The average yield from mature plants is from 300 to 400 Ib. 
of clean coffee per acre. Prices vary according to the size, 
colour, smell, flavour, and uniformity of the coffee beans. 

Government cinchona plantations were started in India in 
1862 from seed introduced by Sir Clements Markham from 
South i\merica, of which the plant is a native, Tiierc arc 
two main centres, Darjeeling and the Nllgiri Hill.s. In both 
localities a portion of the area is owned by tea or coffee 
planters, and the bark they produce is eitlicr .sold to the 
Government or exported. In Darjeeling there is only one 
private cinchona plantation ; in Madras there are about thirty. 
Several species of cinchona are cultivated in India : namely, 
Cinchona succiruhra (red bark), C. calisaya and kdgerimm (yellow 
bark), and C". officinalis (crown bark). The commonest species 
in DapeHng is C, kdgeriam, and in Southern India 
C. officinaks. A hybrid form is also largely grown and yields 
a good bark. The area under cinchona appears to be de- 
creasing: it was about i2| square miles in 1896-7, and less 
than 8 square miles in 1903-4, about two-thirds being in the 
Nilgiris. Attempts have been made to introduce cinchona into 
the Mahabaleshwar hills (Bombay), the Khasi Hills, and tlie 
United Provinces, but have failed owing to unfavourable 
climatic conditions. At the Government factories botli cin- 
cliona febrifuge and quinine are made. The production in 
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1 90 1-2 was 14,000 lb, in the Madras factory and nearly the 
same amount in Bengal Thanks to these factories, practically 
no quinine is nowadays imported for Government purposes. 

Private imports of quinine by the trade were in 1903-4 valued 
at six lakhs. The exports of bark have ranged, during the 
past five years, between i*i and 3 million lb. 

Qhiinine-yielding cinchonas do best in a cool climate in Varieties 
which the difference between summer and winter, and Ijetween 
day and night temperatures, is not very great. C, suedruhra 
succeeds at altitudes from 3,000 to 6,000 feet, and C, offid- 
nalis at from 6,000 to 8,000 feet. A rainfall of 50 to 100 
inches is required. Cinchona grows well on newly cleared 
forest areas, with rich soil, an open subsoil, a sloping exposure, 
and other conditions of perfect drainage. Flat land is unsuit- 
able ; but some species, such as crown ’ or ‘ pale ’ barks, grow 
fairly well on grass lands. 

The cinchona seed germinates best at a moderate tempera- Seed-beds 
ture, and can be successfully sown in the hot weather or the 
rains. Seedlings are raised in seed-beds, sheltered by thatched 
roofs and otherwise during stormsr of wind and rain. The 
seed-beds are made on cleared ground, with a mixture of sand 
and fine rich vegetable mould, collected in the forest and 
spread two or three inches in depth on the selected site. They 
extend east and west, and are carefully drained, but must not 
have an excessive slope. The seed is sown thickly, and covered 
with fine earth lightly pressed down. It takes from two to six 
weeks to germinate, according to temperature, and during this 
time the seed-beds require light watering daily. When the 
seedlings have two or three pairs of leaves, they are transplanted 
into nurseries, the soil of which has been well dug, cleared of 
roots and stones, and thoroughly pulverized. Here they are 
planted about 2 inches apart in each direction. The seedlings 
are transplanted a second time when 4 or 5 inches high and 
|)laced forther apart. When the seedlings get fairly rooted the 
thatched protection is removed. The object of these various 
transplantations is to harden the seedlings and encourage root 
development, so that they can be successfully transplanted into 
the permanent plantations when 9 to 12 inches in height. 

From eight to twelve months elapse between the first sowing of 
seed and the final plantation. 

'Fhe land selected for a cinchona plantation is cleared of its Permanent 
natural vegetation, which, when dry, is burnt on it. After 
clearing, the sites in which the plants are to be put are marked 
by stakes. A pit is dug at each stake, usually measuring 
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1 8 inches in each direction. The earth excavated is broken 
up, and replaced by scraping in the surface mould. In this 
free mass the plants when planted take root readily. 

Planting should be done when the weather is cloudy, or even 
wet, but heavy rain is not favourable. The distance between 
plants is usually 4 feet or less. The cost of close planting is 
considerable, but the advantages are great, for the soil is pro- 
tected from sun, the trees produce clean straight stems, and the 
growth of weeds is checked by shade. 

In certain localities young plants require special protection 
from the sun, which is afforded by planting ferns or erecting 
a rough framework of bamboo on the sunny side of each plant, 
to which the grass or leaves of any tree can be tied. 


Weeding For the first three years two or three weedings or hoeings are 
and prun- necessary, and subsequent high cultivation improves the growth 
of the tree and the alkaloidal contents of the bark. The 
weeds are cut close to the ground and left to rot and serve as 
a manure. 

As the trees become crowded by growth, pruning of the 
lower branches is required to admit free circulation of air ; and 
later it becomes necessary to thin the plantation. 

han^stlnv^ The age of the trees when bark may be first gathered varies 
with the species and altitude. It may be six years in the case 
of C. sucdrubra at the lower elevations, and ten to fifteen 
years for C. officinalis at higher altitudes. There are three 
processes of harvesting : mossing, coppicing, and uprooting. 
In 1863 Mr. Mclvor, in dealing with the Nilgiri trees, dit 
coveied that the cinchona tree has the power of renewing its 
bark if the space from which the latter is taken is immediately 
covered with damp moss. The mossing system failed in 
Darjeeling owing to the attacks of ants, and is being abandoned 
m Southern India as it hinders the development of the trees. 

The commonest system practised in Southern India is 
coppicing. The trees are cut down close to the ground, and 
he shoots rising from the stumps are allowed to grow. 
Harvesting by uprooting trees has some advantages, but it is 
now held that coppicing is the safest method, if trees are not 
too old. It can be repeated several times 

IS: ^ f°rtaking the crop i^ the cold weather, 

^iresting IS first marked off into long narrow strips with 

bark crop, longitadinal and transverse incisions ; one end of the strip is then 
raised by &e knife and the rest is easily freed by pulling. The 
hark thus taken off IS dried in rough sheds, fitted up with open 
shelves made of split bamboo. It is then carried to the drying 
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house, which is a masonry building fitted up with shelves and 
arrangements for charcoal fires, where the bark is thoroughly 
dried at a temperature of about loo^, so as not to affect its 
chemical composition. 

The method of manufacture in Northern India is as follows : — Manufac 
The bark is first reduced to a very fine powder in disintegrators. 

It is then treated with a mixture of shale oil and solution of 
caustic soda in large iron vats kept at a suitable temperature. 

After being stirred till all the alkaloids have been taken up by 
the oil, the contents of the vats are allowed to settle and the 
oily layer is run off into tank where it is heated. The alkaloids 
are then separated by mixing with dilute sulphuric acid, and 
the oil can be used again. I'he acid solution is again heated, 
and then neutralized with a solution of caustic soda, after 
which it is cooled in lead-lined troughs, where crude sulphate 
of quinine crystallizes out. Further processes of solution and 
precipitation are applied to the crystals, after which the pure 
sulphate of quinine is dried and sifted and is ready for use. 
Cinchona febrifuge is prepared from the mother liquor in 
which crystals are first formed, by decolorizing the liquor and 
then adding caustic soda, which causes a precipitate to form. 

The latter is washed and dried, and constitutes the febrifuge. 

The medicinal alkaloids contained in cinchona bark are 
quinine,' cinchonidine, quinidine, and cinchonine. Arecine is 
also occasionally found. 

The Nilgiri plantations yield bark of two kinds, red and Qualities 
crown. .Red bark is rich in the total quantity of alkaloids, but cincho- 
gives a poor quinine. It is valued in Europe by druggists, as 
being very useful for decoctions. Crown and yellow barks 
are rich in quinine^ and therefore highly valued by quinine 
makers. The medicinal properties of cinchona bark have been 
carefully tested, and the general opinion is that the other 
alkaloids it contains are as efficacious in curing fevers as 
quinine itself. Hence the red cinchona bark is useful as 
a cheap febrifuge. 

The indigo dye was known to the Greeks and Romans Indigo, 
(indigo is the Greek indikan) ; but very little is said of it in the history of 

. , , , : production 

ancient writings of India, and even m the Ain4-Akbari it is m India, 
only alluded to incidentally as procurable in Agra. Most of 
the early European travellers, down to Dr. Hove in 1787, 
speak of indigo as cultivated in Western and Southern 
India; and there is abundant evidence that, when European 
traders first began to purchase and export the dye, it was 
procured in Western India and shipped from Surat. It 
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was carried by the Portuguese to Lisbon and sold by them 
to the dyers of Holland, but these soon procured their supplies 
hiough the Dutch East India Company. The success of the 
utch merchants aroused the jealousy of Europe. The woad 
growers and merchants of Germany, France, and England 
were threatened with ruin, and to protect them nearly every 
country passed edicts rendering the importation or use of 
mdigo an offence severely punishable. In the reign of Queen 
Elisabeth the u.se of indigo was permitted along with woS 

p»h,b“ed on ,ho pretext of bemg p<,i,„„„„, 

Char es II had to procure dyers from Belgium to re-teach tL 

English the art of using the dye. ® 

mdIo“om"sS"? ®t“.' r”*'! “ “P»« 

mlh thauhf !?■ ^ iloutishod so 

much that the Euiopean colonists in America took to growimr 

and manufactunng the dye. The improvements' they tftoed 
anT S Siir desired 

refunmd Sr ;rr^^ 

American colonists found that sugar and cofr^*”’ 
pay better than indigo, and .4 irn^^ 
revival of the Indian nroduction Ti dius given to a 

with that object by the I as Indil 

Bengal For n were made in 

SSnv K b production was a monopoly of the 

cuuvation on their own account, and were .so successful rhif 

they obtained permission to resign the ComnanvV ■ , 

became indie-o nhnfY.rc r- ^ v>ompany s service and 

factories was cJtnSsl-t "if"" “leir 

the purpose of home J Comjiany and used for 

re.st.4[on wrJ Sraw^ anT i 

independent and self-.sunnortin[f Fii " ’ooame a perfectly 

planting industry of'lJdia 

between the plaLrs and their cul ilTfruno-'n" 

sr, m' r“" Sr :: 

another migration of the induQbrv fi-r,,., T ,, 

»d the Uhited ftorinee; orS“ “f’"® 

did not end hem for i trooDics of the industry 

threatened the verv o ^ chemists have for years 

ThTTodiT 1 ^ f vegetable dye 

yieir pioducts have killed the madder dvo or w. “r’ 

the xaSower, the lecuiye, .„d the 

«d synthetic indigo is „p,„4 ’ 

Vetmus fotms of ... 
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found cultivated and wild throughout India, though many of 
the so-called wild indigos are escapes from former cultivation. 

In 1892 Major Prain, I.M.S., pointed out that the chief 
cultivated form in Bengal was not /. Hnctoria, as had been 
supposed, but I. sumatrana, which was introduced about 150 
years ago. This is also the principal cultivated form in 
Madras and the United Provinces. For many years no system 
of seed-selection has been practised ; and there is little doubt 
that the plant commonly cultivated does not now produce 
a satisfactory amount of dye matter, particularly on worn-out 
indigo lands. 

Within recent years Natal indigo (/. arrecta) has been 
introduced into India. The seed was obtained direct from 
Natal, and also from plants acclimatized in Java. Guatemala 
indigo (/. oHgosmera) acclimatized in Java has also been 
introduced. The Natal and Guatemala plants are more vigorous 
in growth than those commonly grown in India, and have been 
proved to yield a much higher proportion of dye from a given 
weight of plant. /. longiracemosa has recently been redis- 
covered in Travancore. It is supposed to be one of the most 
valuable indigo-producing plants in the world. 

The statistical returns show for British India an average area Areas of 
for the ten years ending 1899—1900 of 2,000 square miles under l^rodnc- 
indigo, which in 1903-4 had declined to 1,100 square miles. 

The crop is most important in Bengal (Bihar), Madras, and 
the United Provinces, and is also grown to some extent in the 
Punjab. In Bengal, as already stated, the crop was largely 
raised by British planters, but this community has now con- 
siderably declined in number and importance. In Madras, 
the United Provinces, and the Punjab, indigo is chiefly grown 
by native cultivators. 

In Bengal the industry has been greatly helped since 1897 
by research work instituted by associations of planters, with 
assistance from Government. Excellent work in the chemistry, 
bacteriology, and agriculture of indigo has been done, and is 
still progressing. 

The soils on which indigo is successfully grown are very Soils and 
varied in actual character and composition, but deep alluvial 
loams seem to suit the crop best. Many soils of this description 
in Bihar which grow indigo are deficient in phosphoric acid 
and nitrogen, but are generally rich in all other useful con- 
stituents. An average crop of indigo removes about 40 lb. of 
nitrogen and 1 20 lb. of mineral matter per acre. 

Extensive experiments in Bihar have proved that, in soils 
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deficient in phosphoric acid and nitrogen, superphosphate and 
nitrate of potash (a local product) can be economically appliocj 
The refuse indigo plant ifith) is the manure most easily obtained' 
and is very valuable ; but it is less suited for indigo itself than 
for rotation crops such as sugar-cane, tobacco, poppy, cereals 
and oilseeds. Sith produces heavy crops of indigo, but the 
leaf is deficient in colouring matter. Oil-cake manures give 
somewhat similar results. Indigo grown on land heavily treated 
with sith is, moreover, liable to injury from insect pests. 

There is a general belief among planters in Bihar that 
the best seed is obtainable from the United Provinces, and 
that local seed does not keep good from season to season 
and fails to germinate properly. The system of getting seed 
in this wa.y, without any special selection, has caused de- 
tciioifition in the Vcirictics coninionly grown. 

Cultivation begins as soon as the previous kharlf crop has 
been removed. Indigo may follow indigo, but is more generally 
alternated with the crops already mentioned. It is of ereat 

T * 7 1 1 -■ the moisture that is 

supplied by the October-November rainflilL 'The land is well 

worked with the plough after being manured, and, when brought 

to a good state of tilth, is levelled and smoothed with the 

H '^ 4 - Indigo is sown in BihSr, 

d m the United 1 rovmces where canal water is available as 

ErweJJ^ beginning of the 

ot weather Elsewhere, it is sown at the beginning of 

rams, n Bihar a special drill is used for sowing, with 
coulters about 5 or 6 inches apart. From 16 to 20 Ib. of seed 

r shallow as 

possible, but^ must be deposited in the moisture layer. The 

1 oiler IS again used to level the surface after sowing. The 

seedlings are very delicate until their roots get well developed 

after Pensh owing to dry west winds. Moist east wLd.s 
after sowing, and spring showers later, are very beneficial 
Several weedings- are generally necessa^ The plants make 
sow progress until the monsoon sets in, when the growth 

T^e first 7 ^'" plant should be cut when in flower. 

80 to TL July-Augu.st, and ordinarily yields 

i 120 maunds of green plant per acre. A second cron 

obtainable in September, usually yields less. It is reckoned 

that roo maunds of good ordinary plant should yie d about 
10 seers (20 lb.) of indigo. ^ 

alniott entirX"iA mdigotin is derived exists 

y in the leai. The proportion of leaf is variable. 
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but good plants should give about 40 per cent, of leaves 
A plant which is forced hy manure to very active growth gives 
a poor percentage of dye matter. The amount of colourinc 
matter in the leaf increases as the plant grows, but deteriorates 
after a certam stage, and harvesting and steeping should there'- 
fore be carried on expeditiously. Plants which have been cm 
some time and become blackened by heating in bulk contain 
very little dye matter, so the green plant should not be carted 
very far. The principal indigo concerns in Bihar have small 
out-factories. The plant gives less dye in wet weather, owing 
to causes which have not l.,een definitely ascertained. 

Under the old system of treating the plant two sets of vats FactorT 
were used, one on a, lower level than the other; but with 
improved methods of fermentation, oxidation, &c., three sets 
may be required. The vats on the^ highest level are used for 
steeping, and are each about i,ooo cubic feet in capacitv. 

Every loo maunds of plant require about 4,500 gallons of 
water. The plant is kept submerged by logs of wood, or bars 
fixed in position. The period of steeping varies with the 
temperature of the air and water: if the temperature of the 
water is 90° to 92® F., twelve hours is sufficient. Instead 
of varying the time it is, however, preferable to heat the 
water in the reservoir to a definite temperature. Experi- 
ments in Bihar have proved that, when the plant is steeped in 
water at 150° to 160° F., the colouring principle is extracted in 
half an hour. Indigo made in this way is superior in quality 
and contains about 25 per cent, of indigotin. Active feriiieiita- 
tion through the action of soluble ferments (enzymes) takes 
place during steeping, and causes the formation of a compound 
which is easily convertible into indigotin by the action of air. 

The water used in steeping should be free from organic matter^ 
and should not be hard. These faults can be corrected bv the 
addition of lime and potassium permanganate. 

When fermentation is' complete, the liquid in the steeping 
vats, which now varies in colour from bright orange to olive 
green, is drained off into the oxidizing vats. Oxidation was at 
one time accomplished by hand-beating, but in most Bihlr 
factories it is now done by a beating wheel worked by power 
from a central engine. If there is any delay in oxidation, a 
considerable loss of colouring matter results, and the indigo 
produced is inferior. As the oxidation proceeds, dark- blue 
particles of indigotin appear in the liquid, the colour of ivhicii 
consequently changes. The beating should be continueci 
until a little of the liquid placed in a saucer readily throws 
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down a dark-blue precipitate, itself remaining of a clear amber 
colour. 

Coventry’s lime and acid process (patented in 1894, and 
again, with improvements, in 1901) is used to a considerable 
extent in Bihar. This requires a vat intermediate between the 
steeping and beating vat, when lime is added to the indigo 
liquor. A precipitate of calcium and magnesium carbonates 
then forms, which also carries down various other impurities. 
The cleared liquor when run off into a lower vat and oxidized 
yields indigo of good quality, and a substantial increase of 
colouring matter is obtained. An ammonia gas process 

patented by Mr. Rawson in 1901 produces a direct increase of 
colouring matter. 

The precipitate which settles after oxidation is known as 
mal. This is boiled, and the indigo produced from it is 
improved if sulphuric acid be added. 

The dye matter is then placed on a cloth strainer until it 
becomes fairly dry, when it is carried to the press and subjected 
to gradually increasing pressure until it has taken the form of 
firm slabs, which are cut into cakes and slowly dried on racks. 

In Southern India, indigo is produced by what is known as 
the ‘ dry ’ process. The plants are dried in the sun, and the 
leaves threshed out and stored. In course of time they change 
colour from green to blue grey, and they are then macerated in 

water, and the dye is extracted, in much the same fashion as in 
the process above described. 

. indigo should contain 60 per cent, or more of 

indigotm. It should be bright and of a dark-blue colour, 

with a coppery gloss, and should break with an evenlv 
coloured fracture. 

Excluding mere vats, which are numerous in Madras, the 
number of indigo factories was returned at 923 employing 
173.000 ^901, and at 531 employing 82,000 persons 

serious 

decline of the indigo industry, the total destruction of which 
wouldadeprive 250,000 people of their occupation for part of 

The bulk of the factory-made indigo is .exported, India con- 
uming only the most inferior grades of the dye. Thus the 

the total production, 
king the figures in round numbers, it may be stated that the 

1876-7 were 100,000 cwt. valued at 3 crores: in 
cwt. valued at 4^ crores; and in 1903-4 only 60,000 cwt. 
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valued at little more than a crore. During the past few years 
the finer and expensive Bengal indigos have felt the depression 
of trade more acutely than the cheaper qualities of Madras. 

In 1896-7 Bengal exported 109,000 cwt. and Madras 44,000 
cwt. ; in 1903-4 the figures were 30,000 and 24,000 cwt. 
respectively. 

Many sorts of vegetables are cultivated everywhere as garden Veget 
crops for household use and for sale in towns. Garden cub 
tivation is mostly carried on by special castes under a system 
of intensive cultivation. English vegetables are largely grown 
near large cities, and the native gardeners have attained a high 
degree of excellence in their production. The utilization of 
town sweepings and sewage has developed in many towns. The 
chief vegetables are the cabbage and^its many varieties, turnip, 
radish, and the horse-radish tree {Moringa perygosperma). 

Of pulses and beans the principal are the cluster bean {Cyam- 
apsis psoraiioides), sword bean {Ca?iavalia ensiformis), dufifin 
bean {JPkascoius lu 7 iatus\ kidney bean {JP, vulgaris)^ yam bean 
{Fachyrhizus a?igulatus)^ Indian bean (Dolichos Lablab\ pea, 
cowpea { Vigna Caiiang\ and Psophocarptis tciragofiohbus , The 
gourd and cucumber family is very numerous, including the 
snake gourd [Iric/iosanthes angiima)^ bottle gourd {Lagenaria 
vulgaris), towel gourd {Luffa aegyptiaca and Z. acutangula\ 
iumba {Benincasa cerifera), karela {Momordica Charantia), 
cucumbers {Cucumis saiivus, Citrullus saiivus, C. vulgaris, and 
C, vulgaris var. fisiulosus), and pumpkins {Cucurbita Fepo). 
Among the miscellaneous varieties of vegetables are included 
the carrot, iirtichoke, lettuce, sweet potato, brinjal {Solatium 
Melangena), potato (which is successfully cultivated not only in 
hilly districts but also in many places in the plains), tomato, 
Amaranthus paniculaius and other species of sag largely used as 
a vegetal:)le, the wliite goose-foot {Chcnopodhmi album), beet, 
the climbing S[)inach {Basena),I)ioscorea saliva and other species 
of yams, onion, garlic, the large arum, and Alocasia. 

A great number of fruits are cultivated, ranging from the Fruits, 
temperate kinds grown in the hills to the tropical kinds of the 
plains. Tire principal are the custard apple {Anona squamosa), 
bullock^ heart {A» reikulata), sour sop {A. murkata), many 
sorts of oranges and limes (for which Nagpur and the Khasi 
Hills are famous), pummelo, wood apple [Feronia Elephanium), 
the bet '{Zkyphus Jitjuba), the vine (thriving in the drier 
districts), the lichi {Niphdium Litchi), the cashew-nut {Ana- 
cardium mddentak), and tamarind. The almond, peach, straw- 
berry, loquflt {Eridmirya japmkd), apple, and pear, all fruit 
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well at a considerable altitude in the hills, while some varieties 
have been found to succeed in the plains. The guava ( Psidium 
Guyava), Indian plum, pomegranate, papavv {Carica Papaya), 
melon, sapodilla {Achras Sapota), Cape gooseberry {Physalis 
peruviana), fig, jack-fruit {Ariocarpus miegrifolia), banana, 
pineapple, and coco-nut are ail well-known. In addition, 
many wild fruits are eaten by the forest tribes. 

The most important fruit from an economic point of view is 
viaiua. the mango, which in favourable seasons forms the chief food 

of the poorer classes for several weeks in parts of Northern 
India. The ordinary common variety is easily raised from 
seed over a large part of India, while superior kinds are propa- 
gated by grafting, the most celebrated being those known as 
Malda, Bombay, and Multan. The inahud {Bassia laiifolia) 
also supplies large stores of food, the yellow wax'y flowers, 
which fall off the tree in April, being eaten both raw and 
cooked, and also used for distilling liquor. The fruit is edible, 
and the seeds yield a valuable oil. ’ 


IV. Cattle— Agriailtiiral Live Stock 

Nmnber of In 1903-4 British India outside Bengal possessed rather more 
t ran 29,500,000 bulls and bullocks, 2 1,500, 000 cow.s, 12,500,000 
bufeloes, and 25,000,000 young stock. Complete figures 
in Bengal are available for only four Districts. I’he figures 
returned by some of the Native States in 1903-4 are believed 
to be much understated ; their aggregate total under the four 
classes above named exceeded 9,000,000. 

In western countries cattle are bred principally for milk and 
meat production 1 in India cows are kept chiefly to produce 
work cattle, and milk is largely obtained from buffaloes. Camels 
are employed for tillage to some extent in Northern India, but 
in the country as a whole agricultural operations and also the 
ransport 0 goods by road mainly depend upon the draught 
power 0 ullocks and male buffaloes. There are numerous 
indigenous breeds of cattle, which differ to a remarkable extent 

character- Z respects. Nearly all the large pure 

istics. ^ omogeneous colouring, the prevailing tints being 

wire an grey. In areas where little attention is given to 

Dreedmg the colours are variable, and spotted cattle abound. 
In the north-east of Madras hornless cattle are fairly common ; 

hltZ horned. The characteristic hump is 

better developed m some breeds than in others, but is pro- 
minent in all. Bullocks which are suited for slow and heavy 
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work are shaped differently from those adapted to quick and ^ 
light labour. Those used for the former purpose have usually 
heavy heads, long pendulous ears, thick short necks, coarse leg- 
bones, big feet, much loose skin on the neck, dewlap, and 
sheath, and no particular droop in the hind-quarters. The 
best cattle for quick work have clean-cut heads, fiery tempers, 
short erect ears, thin necks, compact rounded bodies, small 
hard feet, a very decided droop in the hind-quarters, and little 
or no loose skin on the neck, dewlap, and sheath. 

A very considerable proportion of the cattle are old and 
decrepit, and are therefore useless for breeding or for work, 
but are maintained owing to the sanctity of the cow among 
the Hindus and their general disinclination to take life. 

These useless cattle are tlie first to succumb during periods 
of scarcity and funine. 

In the deltaic areas, and in the rice tracts generally, the 
cattle are miserably weak. Grazing lands are here limited, or 
totally wanting, and the only fodder available in any quantity 
is rice straw, which provides little nourishment. Little or no 
concentrated food is given even to the working cattle in, busy 
seasons. 

Throughout the higlilands of Peninsular India large areas of Cattle of 
poor soil are cultivated, and the areas usually available for 
grazing arc still |)oorer, having thin rocky soils which chiefly 
produce spcar-grass. d'he Ghats, SStpuras, and other hills 
provide large sui)i>lit?s of grass in ordinary years ; but the Ghats 
are unsuitable for cattle breeding, owing to the excessive rain- 
fall and the very inferior quality of the grass. In Peninsular 
India good grass is not found where the annual rainfall much 
exceeds 40 inches. Efibrts are made to give reasonable' 
ficilities for grazing on the forest lands ; but this has necessarily 
to be regulated in tlm interests of forest growth (see chap. ii). 

In some |mrts of Peninsular India therefore the cattle are 
extensively fed by hand on the produce of arable areas.. The . 
number of breeding cattle owned by an ordinary cultivator is 
here generally small : he may have one or two cows and a few 
head of young stock. The cattle of each village are •herded /■ 
together by children, early castration is not practised, and the ■. ■ 
mating of animals is altogether uncontrolled. After harvest.. ^ 
there 'is some grazing in the stubble and on,. the boundaries,, of,,, . 
fields, but for six months in the year any herding that is-* 
required is to keep the cattle out of the crops. This system, 
if system it can be called, has resulted in producing catt e 0 
very mixed type' a'ncl g.enerally of an inferior class. Genera,. 
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improvement is hopeless without assured fodder supplies and 
more careful breeding. 

There are, however, localities in Peninsular India where 
good cattle are profitably bred in e.xtensive ranges of good 
grass land which yields fairly abundant pasturage at all 
seasons. Such lands are usually upland tracts with a rainfall 

of 30 or 40 inches, naturally well-drained, and freely shaded 
by trees. 

The breeding grounds of the Nellore cattle in Madras, of 
the Gir cattle in Kathiawar, and of the Klullari and Mahvi 
cattle in the Satpuras and in parts of Central India, Hariana 
and Sind exhibit some or all of these favourable natural 
conditions. Moreover, on the arable jtlains at lower levels 
a considerable variety of cultivated crops are grown, and nutri- 
tive fodder can therefore be obtained to supplement the natural 
supply if this be scanty. In these cattk-breeding arearlhe 
owners are chiefly professional herdsmen with comparatively 
large herds. The young bulls which are not required for stud 
purposes are either castrated early or sold young, while the 

young stock are rarely housed or tied and get a healthy amount 
of freedom on the grazing ground. 

The finest cattle in India are bred in Northern Gujarat, in 
hacts of good grass land which extend round the Rann of 
Cutch and northwards into Rajputina. 'I'he deep alluvial 
loamy soils of this tract are very suitable for rearing young 
stock; the arable fields are quite as fertile as any part of 
India; pulse crops are extensively cultivated, producing ex- 

Gujarat was formerly regarded as fairly safe from famine but 
the calamities of 1899-1901, which were accompanied by’very 
heavy cattle mortality, dissipated this illusion. ^ 

Northern ocSnatioroJ^^ population entails the 

India. occupation of almost all cultivable land. The absence of rich 

"'^''os breeding operations almost im- 
possible, except m a few localities, 

H w'f f '‘i? <=^0 on 

breed. J sketched. Mysore has a far-famed breed oi cattle 

Sv from every other Indian 
variety Ihe purest strain is the Amrit Mahal, which stands 

m relation to other Indian breeds much as the thoroughbrS 
horse to horses generally. These nttlr. ^ ^ 

vm retie 

SbS for’ mfd "*^<1 hardy. The bullocks are essentially 
suitable road work, and are capable of quick, long journeys 
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under a light or moderate load. They have fine heads, alert 
ears, and long pointed horns, while the compactly proportioned 
frame, the shapely limbs, and the hard black feet indicate 
endurance, activity, and strength. This breed matures very 
slowly, and the cows are poor milkers. Pure Amrit Mahal 
bullocks are worth P.s. 300 or Rs. 400 or more a pair, according 
to quality and size. 

Nellore cattle are bred chiefly in and near the Madras Nellorc 
District of that name. They are large, and usually white or ^ 

grey in colour. They vary in type, indicating mixed breeding 
within recent times, and are of common origin with the Kistna 
valley cattle of Bombay. Many of the cows milk well. The' 
larger bullocks, which when young are worth Rs. 300 or 
more a pair, are suited for slow heavy draught Many 
medium-sized bullocks are used for cart and field work, 
particularly in the northern Districts of Madras. The Arvi 
cattle, the largest and best in the Central Provinces, are of 
much the same size, colour, and type as those of Nellore, 
though the cows do not milk so well. The bullocks are 
strong, l)ut not active. 

The white or grey Malwi breed is common throughout Malwi and 
Central India. The animals are particularly true to type, the 
head and horns being specially characteristic, and they have 
been bred pure for a long period. Large droves of young 
bullocks are driven annually into the Deccan for sale, and are 
in keen demand by well-to-do cultivators, a good pair, when 
broken to work, being worth Rs. 150 or Rs. 175, They are 
spirited, active, and strong, and equally adapted for plough, 
cart, or well work. A pure Malwi bullock is very shapely, 
the body being wide and deep but not long, the limbs well 
set, and the feet hard and round. The cows are poor milkers. 

The Kherl cattle of the United Provinces closely resemble 
Mfllwis. 

A breed noted for its milk is reared extensively in herds in Gir cattle, 
tlie Gir hills and forests in the south of Kathiawar. Pure Gir 
cattle are remarkably true to type, and in several respects 
diaracteristically differ from other Indian varieties. Two colours, 
or two sliades of colour, the one blending into the other in 
a curious way, are common. An extraordinary development 
of frontal bone gives the forehead a very prominent rounded 
appearance, and the ears droop as in a lop-eared rabbit, those 
of a calf reaching to the nostrils. These cattle are fairly well 
proportioned and of medium size. The cows breed irregularly, 
and when' stall-fed often get irritable in temper and may there- 
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fore soon go dry. They yield up to 12 seers (24 lb.) of milk 
per day. A good cow is worth about Rs. 60 in Kathiawar. 
Bulls and bullocks are alike used for work, but they are slow 
and when old get very lazy. They require shoeing on account 
of the softness of their feet, which are large. 

Gujarati The Gujarat cattle are the finest breed, for general agricul- 
cattle. purposes, in India. The best are known as K.ankreji or 

Wadial cattle. They are white, silver grey, grey, or dark grey 
in colour. They stand high on the leg, but are otherwise 
excellently proportioned. The head is carried high, and the 
spiral horns, which are massive in old bullock.s, give a bold, 
attractive appearance. The ears are very characteristic, being 
large, pendulous, and open. T'he legs are particularly shapely 
and well placed, and the feet small, round, and durable. 
Gujarati cattle are both active and strong. At ordinary field 
work they walk very fast, and draw a cumbersome heavy-laden 
cart through sandy roadways at an astonishing pace. They 
trot fairly fast, but with rather an ungainly action. The cows 
are generally poor milkers, but breed regularly. A heifer can 
be used for breeding when about three years old, and a bullock 
is at work at four or five. Prices vary with size and quality ; 
a handsome well-matched pair of bullocks is worth Rs. 250 
or more. 


Hansi 

cattle. 


The Hansi or Hariana breed, the best specimens of which 

are not unlike Gujaratis, consists of large white and grey cattle, 

bred in the Eastern Punjab. The breed is less noted now 

than in former days, but still yields good cattle. The large 

Government cattle farm at Hiss.lr breeds bulls for distribution 

among cultivators, and supplies the Commissariat with heavy 

transport bullocks. Many of the cows are exceptionally good 

milkers, and have for this reason been taken in large numbers 

to other parts of Iiidia, the home area thus losing its best 

cattle. The breed will in time regain its old reputation, owing 

to the distribution of selected bulls, and the keen demand for 

good bullocks in the new irrigation colonies of the Punjab. 

A pair of young bullocks is worth Rs. 160 to Rs. 200 in the 
breeding district. 


Lower Sind 
cattle. 


^Hie cows of the lower Sind breed are generally good 
milkers. They are owned by Muhammadans, who do not 
usua y cu tivate land, and move their cattle from one jungle 
pasture to another as occasion requires. Ordinary herds 
number about fifty. The cattle vary a good deal in colour 
and appearance : the majority are a deep red, with occasional 
mar ings. The best cattle are of medium sizCj have 
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very short legs, and are massive, long, and wide. The head 
is heavy ; the horns coarse ; the neck thick and short, with 
much loose skin between the jowls and dewlap — points more 
commonly found in a breed valuable for meat. The milking 
capacity of the cows has been improved, because the best 
bull calves of the most efficient milking cows are invariably 
selected as sires. The cows breed regularly and yield up 
to 30 lb. of milk a day in Sind, where they are worth from 
E.S. 45 to Rs. 60 each. Sind cattle are very docile, and the 
bulls need not therefore be castrated for work. A strong 
young pair can be bought for Rs. 80. They are, however, too 
slow for light field work, and not strong enough for heavy 
cartage. 

The Montgomery cattle in the Punjab rival those of Hansi Mont- 
as a useful milk breed. They are small, shapely, and short- 
legged, with fine heads, short horns, thin necks, fine leg-bones, 
small feet, and exceptionally long thin tails. The colours vary, 
but most are dark red, pure white or grey; spotted cattle 
are, however, common. Montgomery District has a very 
light rainfall, with large stretches of scrub grass land. Canal- 
irrigation is now rapidly extending into the District, and the 
best cows have been taken by their owners into the new canal 
colonies. Ordinary cows giving 16 lb. of milk daily are worth 
Rs. 50 or Rs. 60 each, but a first-class cow will fetch Rs. 100 
or more. 

The cattle in the deltaic areas of Bengal are very inferior. Bengal 
Even in Bihar and other areas of moderate rainfall they are 
not good, although the soil is rich and excellent crops are 
grown. In these parts of Bengal the rural population is very 
congested and the average holding is small. Individual owners 
can thus keep few cattle, and no attention is paid to systematic 
breeding. Bihar is overrun with pols (bulls dedicated to the 
gods). These are very fat, and comparatively useless for 
stock purposes, but do much harm by eating and trampling 
the growing crops. 

Buffiiloes thrive better than ordinary cattle in districts of Buffaloes, 
heavy rainfall, and in rice tracts male buffaloes are extensively 
used for both tillage and road work. The best are produced General 
in districts of moderate rainfall, where conditions for cattle- 
breeding are favourable. They should have access to deep 
water, or be bathed, twice daily. Their sparse coarse hair is 
usually shaved off several times a year. Buffaloes vary in 
colour, but the majority have black hair and shining black 
skins.^ Some liave white markings, and a few are grey or 
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light dun, and very occasionally albino. Their lowing differs 
from that of kine, and they have no hump, while buffalo milk 
is much richer in butter fat than cows’ milk. Female buffaloes 
have strong maternal instinct, and become much attached to 
particular companion animals and to the attendant who milks 
and feeds them : a buffalo usually refuses to give milk if there 
is any disturbance of these relations. Wild bulls occasionally 
breed with the domesticated cows. Large male bufkiloes are 
used for heavy cartage, particularly in towns : they can draw 
heavier loads or carry heavier packs than bullocks of the same 
size. They are generally very cheap, and unless there is 
abundant pasture it does not pay to make a special business of 
rearing them. 

The buffaloes of Southern India are small, short-legged, and 
round-bodied, and are not nearly so valuable as the larger 
breeds found farther north. The Deccan and Central India 
buffaloes are rather poor milkers, with characteristic long 
sharp horns. There is not much difference in size and general 
conformation between these and Gujarat buffaloes, except that 
the latter have shorter blunt horns, which turn up in an easy 
curve on each side of the neck. The best Gujarat buffaloes 
are bred in Kaira District and in the adjoining Baroda 
territory. This breed is commonly called Surati. A good 
specimen has a long rounded body, but the withers are high 
and thin, and the fore-quarter rather light. The legs are 
short and thick, and the feet large. A good female buffalo 
gives up to 30 lb. of milk a day, and costs from Rs. 125 to 
Rs. 140. 

Jafarabadi or Kathiawar buffaloes are much larger. They 
stand high, and the legs and feet are coarse and big, and the 
dewlap is characteristically heavy. The withers stand up like 
a spine, and the pelvic bones are very prominent j there is 
extraordinary development of horn and frontal bone, and the 
eye-sockets thus become surrounded so that the eyes appear 
deep in the head. Jafarabadi buffaloes are distinctly ugly, 
but have the advantage of being good milkers. In the Gir 
hills of Kathiawar, where they are bred, good buffaloes yield 
15 to 20 seers (30 to 40 lb.) of milk daily, and are worth about 
Rs. 150 each. 

The finest animals of the Delhi breed are found in 
Rohtak District west of Delhi, but this variety is common 
in the United Province^, the Punjab, RajputSna, and Sind. 
The best specimens are as heavy as Jafarabadi buffaloes, but 
much better proportioned. They are massive and square 
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built, but heavier in the hind-quarters than in front. The 
horns curl in a characteristic way over the head^ somewhat like 
those of a ram ; the udder is generally very large, and also 
well shaped. A good Delhi buffalo cow is worth Us. 150 to 
Rs. 200, and gives in the north of India as much as 25 seers 
(50 lb.) of milk per day. This quantity is sufficient to 
yield about 4 lb. of butter. 

Hides are exported in very large quantities. During the Exports of 
ten years ending 1900 the average annual value was more^^^^^®* 
than 2 crores. In the famine year 1900— i, when mortality 
among cattle was terrible, the exports increased to 5-3 crores. 

The value in 1903-4 was 3-2 crores. 

Dairying on European principles was practised in India Dair^-ing 
to a moderate extent in 1890. It has since extended very 

pGan 

considerably under Government supervision. The Bombay principles. 
Agricultural department gave an impetus to the industry 
by establishing a dairy farm, by securing the services of an 
expert from Sweden, and by organizing demonstrations of 
improved methods. The expert was transferred to the 
Agricultural department of the United Provinces, and was 
subsequently allowed to purchase the Government dairy farm 
opened near Aligarh. It was soon found that good butter 
was readily saleable at much higher rates than the common 
country product, ghu It was also shown that in the larger 
towns and cantonments there is a large demand at high rates 
for milk from cows or buffaloes which are properly fed and 
milked in sanitary surroundings. 

Cantonment grass farms and dairies have been successfully Canton- 
established in many places under military control. These 
not only supply the troops with pure milk and other dairy 
products, but also form centres where men have been trained 
for the military grass farm and dairy operations, which are 
extending. 

Dairy machinery is admitted duty free into India. Separators, Increase in 
churns, and butter-workers, have been imported in large 
numbers. Many separators have been set up in villages where 
milk is cheap. The cream is sent by rail to important towns, 
and there made into butter which is sold fresh locally or is 
tinned for sale throughout India or for export. Prices ruled 
high at one time. Increased production and competition 
have lowered them, but the industry is still profitable, 
especially to those who can guarantee the purity of their 
dairy produce ; and there is a large demand both in India and 
for export. 
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The following table shows the value of the external trade in 
dairy produce in 1903-4 ; — 



Quantity (lb.). 

j Value (Rs.). | 

Butter. 

Ghl . 

Condensed 

milk. 

Butter. 

Ghl . 

Condensed 

milk. 

Imports . 

Exports . 

277,112 

289,425 

127,868 

5,390,865 

4,137,066 

• • 

3.16,536 

1.97.949 

50,722 

22,90,825 

11.34,187 

# m 


Half the butter exported goes to Ceylon, while ghl is largely 
sent to the Straits Settlements, Natal, Aden, and' British East 
Afiica, for the consumption of Indian emigrants. 

Sprl , improving 

ing Indian breed of cattle is, for various reasons, very difficult, 
cattle. Maimed, old, and worthless cattle are kept alive until they die 
naturally, although they give no return, except manure, for the 
food they consume. Fodder from natural grazing or cultivation 
IS so scarce in many tracts that cows and young stock annually 
undergo semi-starvation in the hot weather. The working cattle 
are somewhat better cared for. The lack of care in mating 
cattle has already been referred to. The superior breeds 
w ici are reared under favourable conditions have not 
deteriorated, and with the spread of cultivation have increased 
in numbers, and to a certain extent supplied the working cattle 
required by extended irrigation. This extension has in turn 
provided a largely increased fodder supply. 

efforts have been made for many years to 
raprove Indian cattle by the distribution of bulls to District 
Boards and otherwise, but no results of importance have been 
recorded. In many cases failure has been due to the selection 
of unsuitable bulls ; but in addition to this, hall-bred cattle 
contract rinderpest and other diseases in a most virulent 
orm, and rarely recover under treatment, while many in- 
digenous breeds are comparatively immune. 

Veterinl^ establishment of a Civil Veterinary department in 

depart- e^-ch Province, with District veterinary dispensaries and itin- 

ment. erating native officers, has done much to control rinder- 

pest by inoculation, and other less deadly cattle diseases by 
segregation and treatment. The advantages are generally 

acknowledged by the people and are greatly in request where 
best known. 

The same depaitment has also general charge of the 
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arrangements for breeding or rearing bulls for distribution. 

It is only within lecent years that the work has been organized 

on any definite plan, and no appreciable results have yet been 
obtained. 

It is recognized that the purity of the best indigenous General 
breeds must be maintained, and that in areas where the 
cattle, though active and hardy, are inferior and small, they impi-ove- 
cannot be improved except by breeding from the best 
their own kind. With this purpose in view. Government 
bull'bi ceding and bull-rearing farms are being started. These 
farms are stocked with cows and bulls carefully selected from 
the superior puie breeds,* and as the breeding is under control, 
the young bulls are suitable for distribution among cattle of 
the same breed in tracts which are favourable for cattle- 
breeding. The most important of the existing farms are at 
Hissar m the Punjab and at Chharodi near AhmadabM. The 
breeding of pure Hansi cattle at the former will exercise 
a powerful influence in improving the cattle of the rapidly 
extending irrigated areas in the Punjab and Sind, and 
probably also in parts of the United Provinces, llajputana, &c. 

The Chharodi farm can maintain about i,ooo cows of the 
Gujarat breed, and is now supplying bulls to the surrounding 
breeding tracts in British territory and Native States. Smaller 
farms have been established by the Imperial Agricultural 
department at Pusa, by the Hathwa Estate (Bengal) on the 
Siripur farm, by the Government of the Central Provinces at 
Nagpur and Hoshangabad, and by the Bombay Government 
at Manjri in Poona District. In Mysore the Amrit Mahal 
breed has long been kept up by the State. 

Hay-making is not practised by the Indian cultivator. Preserva- 
Forest grass is annually allowed to rot on the ground, and 
reserve stocks of fodder are not maintained. When famine fami^!^ 
is imminent, breeders will spend all their savings and make 
heroic efforts to keep their cattle alive. Such efforts were, 
however, unable to prevent a mortality of 6o to 75 per cent 
in some Distiicts of Gujarat in 1899—1900. Fodder famines 
over extensive areas are rare; but dried grass and the straw 
of arable crops are so bulky and light that ti*ansport is costly, 
while pressing into bales is expensive, though it reduces the 
charge for freight. The poorer owners of cattle are thws 
unable to import fodder or the more valuable auxiliary foods, 
such as oil-cake and cotton-seed, the price of which rises in 
dry seasons. In 1899-1900 Government attempted to sell 
imported fodder in famine tracts at less than cost price, but 
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relief was limited by the fact that the railways were unable 
to cope with the traffic. Although forests are temporarily 
thrown open to grazing in years of famine, the number of 
cattle which can be admitted is limited, while the difficulty 
of transport is often insuperable. In some parts of India 
estimates are made periodically of the number of cattle for 
which grazing might be required, and a provisional scheme is 
drawn up showing to which forests they could be sent. 

Need of These remarks point to the need of gathering and storing 
foTdef. surplus fodder in good years. It is on this source of supply 
that reliance must be placed to preserve useful cattle in years 
of scarcity in the areas most liable to famine. The grass 
now wasted, if cut at the right time, stacked and properly 
protected against rain, would remain good for years, and with 
oil-cake and other concentrated foods would form a substantial 
reserve against famine. The subject is, however, difficult owing 
to the question of expense. The fodder crops which are 
commonly grown are as nutritive and productive as those of 
any country in the world, but the area occupied by them is 
smaller than suffices. 

Sheep and Sheep and goats are bred most successfully in areas receiving 
a moderate rainfall. Upland or well-drained soil, with sparse 
jungle growth and a considerable variety of natural herbage, 
is good if of sufficient extent. In Peninsular India the 
shepherds own large flocks with which they wander from 
place to place in the fair season, when arable land is usually 
clear of crops. The sheep and goats graze during the day 
and are folded at night on fields, so that they may be fertilized 
by their droppings. Such supplies of manure are paid for 
in either cash or grain by the cultivators whose fields have 
benefited. A few of the sheep and nearly all the goats are 
milked regularly, and the women make ght each morning 
before striking camp. 

'keep. There are a number of Indian breeds of sheep, each more 
or less of a nondescript character, but all are inferior whether 
as mutton or as wool-producers. The wool in the colder 
parts of the north is generally white and of fair quality, while 
that obtained from the breeds of Peninsular India may be 
white, red, tawny red, brown, black or grey, and is usually 
short, and coarse or hairy. A fleece rarely weighs more than 
lb. Sheep are clipped twice in the year, in March and 
October. A ewe breeds when one and a half to two years 
old, and has rarely more than one lamb at a birth, but may 
produce young twice in a year. In 1903—4 the number of 
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sheep in British India (excluding Bengal^ for which there are 
no returns) was 17-9 millions. 

Many of the sheep of Northern India have long drooping Sheep m 
earS;, large noses, and big ugly heads, which are red or and south 

the colour also extending down the neck. Sheep of the of India 
Deccan type are of all the colours mentioned above. They contrasted, 
are hardy, small, compact and shapely, with short legs. The 
ewes, and sometimes the rams also, are hornless. Rams of 
this breed, with horns and frontal bones developed to an 
unusual extent, are trained for fighting. 

No systematic efforts have been made to improve Indian Improve- 
sheep. On a small scale useful results were obtained 
by crossing Deccani ewes with Dumba rams (the fat-tailed 
sheep of Afghanistan). The half-breeds yield good mutton, 
while their wool is of fine quality and long, like that of the 
pure Dumba. 

The varieties of goats are as numerous and as badly defined Goats, 
as those of sheep. Some of the long-haired breeds of the 
lower ranges of the Himalayas are large and exceedingly 
handsome, while those bred in parts of the Punjab, Raj- 
putilna, and Sind are scarcely inferior. The goats of Southern 
India, however, are as a rule gaunt- in appearance and badly 
proportioned, but are hardy and active, and can exist on any 
kind of vegetation. 

Goats are valued for their meat and milk, and in the 
Himalayas for their hair. Some breeds are exceptionally 
good milkers ; notably the small, shapely, short-legged breed 
of Surat and other parts of Gujarat, and a breed of very 
similar type found freely distributed through the drier parts 
of Bengal, A good milch goat gives 2 seers (4 lb.) of milk 
daily, and sometimes more. Goats are very prolific. They 
breed when young, and often twice in the year, producing 
generally two and often three kids at a birth. The flesh of 
goats is largely used in India instead of mutton. 

In British India (excluding Bengal, for which there are no Statistics, 
figures) there were 24*9 million goats in 1905-4, while in the 
Native States which furnish returns the number of goats and 
sheep together was returned as 6*4 millions. 

Goat and sheep-skins are largely exported, the average 
weight during the ten years ending 1900 being 100,000 cwt., 
valued at 94 lakhs. In 1903-4 the exports weighed 265,000 
cwt, worth 267 lakhs. 

The statistical returns for 1903-4 give the number of horses Horses, 
and ponies in British India (excluding Bengal) as 1*3 millions, 
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while the number in the reporting Native States was 92,000. 
Govern- About the beginning of the nineteenth century a Stud depart- 

raent ment was organized by Government to breed horses for the 

breeding use of the Bengal army, but it was abolished in 1871 by 

opera- Lord Mayo as extravagant and inefficient Subsequently the 

present system of horse-breeding was gradually developed by 
the Civil Veterinary department The object of the Govern- 
ment horse-breeding operations is to obtain remounts suitable 
for the Indian cavalry and the police. The breeders present 
their mares for inspection, and such mares as are considered 
suitable are branded. In 1902-3 there were 21,911 mares on 
the register. These are covered free of charge by Government 
stallions. The stallions are distributed to those districts 
which are most suitable for horse-breeding, and in which 


Horse 

fairs. 


Mules and 
donkeys. 


there are sufficient numbers of suitable mares. E.xperience 
has proved that Arab and thoroughbred (cither English or 
Australian) horses are the most suitable sires. I'here were 
349 Government stallions on the register in 1903. The 
majority were distributed through the Punjab and the United 
Provinces. The other important centres where remounts are 
bred are Baluchistan, Sind, and Bombay (the Deccan, Gujarat, 
and Kathiawar). In March, 1903, the administration of horse- 
breeding in certain selected districts was handed over to the 
Army Remount department. I he Civil Veterinary department 
continues to control horse-breeding in less favourable areas. 

The purchase of remounts is facilitated, and horse-breeding 
has been gradually encouraged, by prizes offered at old- 
established fairs. Breeders show great keenness and emulation 
at these fa.irs, and exhibit their brood-mares and young stock 
in the pink of condition. Remount officers make their 
selections and pay prices which vary according to age. The 
purchased young stock are subsequently reared at the remount- 
epots at Mona, Babugarh, and Ahmadnagar. In 1902-3 
1,293 country-bred remounts were purchased by Government. 

he statistical returns for 1903-4 give the number of mules 
and donkeys m British India (excluding Bengal) as i -23 millions, 
aaid in the reporting Native States as 122,000. For many 
years attention has been given to the breeding of mules for 
nil itary purposes. In 1902-3, there were 492 Government 

• on the register. These were chiefly distributed 

m the Punjab, the United Provinces, the North-west Frontier 
royince, and Sind. About 24,000 pony mares and 1,800 

stallions are 

le y ahan and Cypriote, but a considerable number have 
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also been imported from Spain, Persia, and America, and 
a few Have been bred in India, A small donkey-breeding stud 
has been established on the Hissar farm. 

In 1903-4 the statistical returns gave the number of camels Camels* 
in British India as approximately 382,000, and in the 
reporting Native States as 43,000, The greater proportion 
belong to the Punjab, Sind, and Western Rajputana, where 
camels are largely used for agricultural operations instead of 
bullocks. 

Table IV at the end of this chapter gives the numbers of Tabulated 
live stock of various classes, and of ploughs and carts, in statistical 
1903-4 in the various Provinces and in certain Native States. 


V, Tenures y Credit^ Resear chy and Administration 

There are certain features connected with the tenure of Agricul- 
agricultural land in India which it is desirable to bear in mind. 

While in some parts of the country the land is owned by large 
proprietors, and in others it is held by numerous peasant 
occupants subject to no private landlord, yet whatever the 
form of proprietorship or semi-proprietorship may be, it is 
the almost universal rule that the cultivating unit, the holding 
of the peasant occupant or the tenant, is far from large, and is 
indeed in some areas excessively small Unlike many countries 
which possess similar stretches of cultivated plain, India knows 
little or nothing of latifundiay and farming on a large scale 
is quite exceptional Even where the proprietary unit is of 
the vast dimensions prevalent in parts of Oudh and Lower 
Bengal, the bulk of the property, including large portions of 
the demesne land, is held on lease by a considerable number 
of small tenants, who, whether holding direct from the owner 
or through an intermediary, constitute from the agricultural 
point of view an equivalent number of practically independent 
cultivating units* The size of the agricultural holding differs 
consideimbly in different parts of India, according to the 
character of the soil, the facilities for cultivation, and other 
similar considerations; but its general character may be 
learned from the facts that in the ryotwari areas of Madras 
the average size of the parcels held by occupants direct from 
Government does not exceed eight cultivated acres, that in the 
Punjab the average size of the cultivating unit (whether under 
tenants or proprietors) is three cultivated acres, and that in 
the more thickly populated areas of Bihar the tenant's holding 
averages less than half an acre. A large proportion of the 
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holdings is held by the classes known as proprietors, occupants, 
occupancy tenants, and the like, whose rights are subject to 
devolution by inheritance, and the customs which regulate 
inheritance are almost universally such as to encourage constant 
subdivision. The practice of joint cultivation is indeed carried 
out to an extent unknown in most parts of Europe j but with 
increasing numbers there is an increasing tendency towards 
the partition of cultivating units, and the morceUement of the 
land that has resulted in certain parts of India is ac- 
companied by advantages and drawbacks differing little in 
their general features from those which characterize the corre- 
sponding movement in the more thickly populated areas of 
Europe. 

Generally speaking, therefore, the agriculture of India is in 
the ^ hands of small men, and the capital required for the 
cultivation of the soil is supplied in small sums by small 
capitalists to men of small commercial intelligence. The 
peasant in India, as in most other agricultural countries, 
works on borrowed capital ; and the question whether he is 
more or less indebted than his compeer in other countries 
is open to discussion, but there can be no doubt that in 
certain parts of India at least the indebtedness of the peasant 
is economically excessive. T. his feature of the agricultural 
situation is largely the product of the last half-century. On 
the one hand, the land, which is the peasant’s ultimate security, 
has risen immensely in value under British rule, and the 
peasant has been tempted by the enhancement of his security 
to plunge into unnecessary debt On the other hand, the 
increase in the value of the security has had little or no effect 
on the price of the capital supplied, and the money-lender has 
utilized the commercial helplessness of the uneducated peasants 
and. their incrming competition for loans to maintain rates 
of mterest which tend to make the business of agriculture 
impossible. On the one hand there is excessively wide credit, 
on the other excessively dear. money; and the agriculture of 
India has suffered equally from the one and from the other. 

The excess of credit has its basis in the fact that land 
which formerly had little or no market value has under the 
light assessments and the enforced peace of British rule 
acquired a value which renders it a transferable commodity, 
and in some parts of the country the land itself has passed 
^rgely, either by sale or by usufructuary mortgage, into the 
hands of the money-lending class. This transfer of the land 
to a class which has, as a rule, no sympathy with agriculture 
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and merely speculates on quick returns, has contributed not 
only to the discontent of the peasantry, but also to the 
impoverishment of the soil ; and the Government has in some 
parts of India decided that the only means to save the 
country from these evils is the drastic measure of curtailing 
the peasant’s right to raise money on his land. It is intended 
by such measures to leave in the peasant’s hands all the credit 
needed to maintain a profitable agriculture, while at the same 
time cutting off the further credit which tempts him to 
extravagant borrowing for purposes unconnected with his 
cultivation, and ultimately deprives him of his property in the 
land. 

The further, danger to agriculture, which lies in the dearness 
of money, is largely the consequence of the fact that from time 
immemorial the small village banker has had the monopoly of 
supplying money to the agriculturist It is recognized that 
under existing social conditions no better agency than the 
village money-lender is possible, but so long as he requires 
immensely high rates of interest other agencies should also be 
open to the agriculturist The Government has endeavoured 
to supply this w'ant, both by lending money itself (known as 
takdvi\ and by encouraging the peasants to form credit 
associations of a co-operative character. The loans made by 
the Government amount on the average to more than 
£500,000 sterling per annum, and the total outstanding on 
March 31, 1903, exceeded £2,000,000 sterling. These sums 
are advanced at 5 to 6J per cent, as against the ordinary 
rate of 12 to 24 per cent, exacted by the village money-lender. 
But the Government advances are made only for specific 
purposes connected with agriculture (improvement, seed, 
cattle, &c.), they entail more formalities than the village 
loan, and the repayment is enforced with greater rigidity, 
so that hitherto the Government loans, though serving a useful 
purpose (especially in times of famine), have not had any very 
serious influence on the agricultural credit of the country. 
The co-operative system of credit, on the other hand, is still 
in its extreme infancy. Facilities have been given, by an 
Act of 1904, for the formation of co-operative credit societies 
based on the Raffeisen plan so successful in Central Europe, 
and encouragement has been afforded by the state in several 
ways tow’’ards the formation of such societies, but they 
have not yet had time to take root or develop. Further 
plans for providing cheap money have from time to time 
received, and are still receiving, the attention of Government, 
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but up to the present the bulk of the agricultural capital is 
supplied by local money-lenders under conditions prejudicial 
to development. 

AfTricul- To these conditions of credit, combined with a certain 

o 

turalim- constitutional want of enterprise among the bulk of the 
provement. must be ascribed in the main the comparative 

neglect until recent years of land improvement in India. 
The improvements required differ in character, moreover, 
from those to which we are accustomed in the British Isles. 


Manuring, drainage, and the construction of farm buildings, 
though not lacking in importance, are improvements of far 
less moment in India than those connected with the applica- 
tion of water to the soil, and there are large tracts in India 
where improvement denotes simply irrigation and nothing else. 
The larger works of irrigation represented by the immense 
canals of the alluvial plains have been undertaken by the 
Government itself. Certain smaller classes of irrigation ex- 


tending over comparatively restricted areas have been originated 
and controlled by associations formed among the villagers, 
subject to varying degrees of Government supervision. The 
main opening for individual enterprise lies in the construction 
of wells and small embankments, and there has of late years 
been a very encouraging development in this direction. The 


number of permanent wells in the four Provinces where this 
form of irrigation mainly prevails was found by the Irrigation 
Commission of 1 901-3 to have increased from 1,258,803 to 
i,654jS 98, or by more than 28 per cent., in the decade preced- 
ing their inquiries. Towards individual efforts of this character 
the state has always maintained a favourable attitude. Loans 
for the purpose of agricultural improvement are, as has been 
noted above, available on comparatively easy terms, and the 
sums advanced by the Government for this purpose average 
about 27 lakhs of rupees per annum. Improvements, whether 
made from Government loans or otherwise, are exempted 
from enhancement of the land revenue either in perpetuity 
as m Southern India, or for long periods of years as in 
the north. The tenancy laws, moreover, usually allow, both 
an or and tenant to effect or obtain improvements under 
certain restrictions, and, while giving the landlord a right to 
enhancement of rent for improvements effected by him, forbid 
^ancement on improvements effected by the tenant. The 
details of the systems under which state loans are granted for 
^prov^ents, and under which improvements are exempted 
from enhancement of revenue or rent, have from time to time 
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been subjected to special investigation, and the principles on 

which they are based have been gradually developed on lines 
of increasing liberality. 

Agricultuial co-operation, so far as it is represented by the Agricul- 
coparcenary cultivation of joint owners or tenants and by 
certain^ primitive systems of mutual assistance at times 
ploughing and harvest, is by no means uncommon in India, 
but associations of the European type for the purchase of seed 
and machinery or for the sale of cattle and produce are 
practically unknown. Insurance of animals, or of crops, or of 
farm buildings, whether by co-operation or otherwise, is also 
exceedingly rare. Agricultural newspapers are very few in 
number and restricted in circulation. In the tracts held by 
large landowners there are associations of landlords to protect 
their interests as such, but associations for the encouragement 
and improvement of agriculture, though not unknown, are as 
yet rare and their activity has hitherto depended largely on 
official support. There are, however, indications that the 
benefits of associations for agricultural purposes are becoming 
more clearly realized, and further developments in this direction 
may be expected. 

Agricultural research and experiment in India are still in Agricnl- 
their infancy. What little has been done has been achieved . 
alniost entirely by state agency, and that little is, for reasons maiTand 
Avhich will be noticed below, of very recent origin. There have, research, 
indeed, for some time past been experimental farms in various 
parts of India under official control ; but they have been for 
the most part in the hands of amateurs, and though good work 
has been done at some of them, they have as yet had no 
marked effect on the agriculture of the country. It was not 
till 1892 that an expert officer of Government was appointed 
to study and advise on matters of agricultural chemistry ; and 
it is only within the last few years that serious efforts have been 
made, by the appointment of further experts, to commence the 
investigation of problems connected with the economic botany, 
the entomology, and the agricultural bacteriology of the country. 
Arrangements, which have been materially helped by a muni- 
ficent donation of £30,000 from an American gentleman, 

Mr. Henry Phipps, have recently been made for the concentra- 
tion of agricultural research at Pusa in Tirhut, where special 
laboratories, attached to a large experimental and seed-growing 
arm, are being erected for the prosecution of technical invest.' 
gations of an agricultural character. Similar investigations have 
been started in one or two of the Provincial centres, but they 
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are at present on a small scale and capable of considerable 
further development. 

Ag^ricul- The education of the agricultural classes, both general and 

ldu*ation. present in a similarly undeveloped position. 

The vast majority of the agriculturists of India are illiterate. 
The education provided for those who attend school has been 
to a large extent literary ; and although efforts have been made 
of late years to bring the education of the agricultural classes 
more into contact with their daily life, there has not yet been 
time for this improved system of education to have any marked 
effect. Technical education in agriculture has been hitherto 
represented by the instruction given at the Colleges of Poona 
and Saidapet, and by schools at Cawnpore, Nagpur, and 
Sibpur ; while for teaching of an advanced type Indian students 
have had to attend the educational institutions in Kngland. 
It is now proposed to reorganize the whole system of agri- 
cultural education in India, by opening at Pusa in connexion 
with the Research Institute above mentioned a fully equipped 
Agricultural College with an advanced course, and by providing 
in each of the larger Provinces a corresponding institution with 
a three years’ course leading up to the advanced instruction to 
• be given at Pusa. It is hoped that, with the completion of 
this scheme, the agricultural education of the country may be 
put upon a satisfactory basis. 

Agricul- From what has been said above it will be observed that 

aTminis- ^ marked change in the 

tration. attitude of the Government towards agriculture. Although the 

importance of the land revenue as a source of public income 
and the appalling inroads on the national wealth caused by 
famine had marked clearly enough the close connexion between 
the Government and the cultivation of the land, it was long 
before the state in India overcame the prejudice, imbibed from 
England, against spending public money on the improvement 
of agriculture. The first step towards a change of attitude was 
the constitution by Lord Mayo in 1871 of a separate department 
0 Government for Land Revenue and Agriculture, but the de» 
partment was restricted in its operation and was for financial 
reasons abolished in 1879, On the recommendation of the 
Famine Commksion of x88o the department was reconsSuled 
in 1881, but^ it was still compelled from want of funds to 
restrict its activities almost entirely to the improvement of the 
an records of the country on which the land revenue is based. 

e necessity for a wide statistical basis was clearly pointed 
out by Sir E. C. Buck, and the early work carried out in some 
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Province resulted in the collection of an immense 
of information, which has proved invaluable. In 8S 
progress made in the organization of the revenue record^ 
considered sufficient to justify the initiation of the agricult^^i 
side of the programme. A report was prepared to th‘ 
by an expert chemist, Dr. Voelcker, who was deputed^V*^^ 
England to study Indian conditions ; and as a result /h^ 
recommendations an Agricultural Chemist was appointed 
the Government of India in 1892. The continuance f 
financial trouble, however, postponed further development^ d 
it was not until the stability of exchange and the prosperitv'of 
the finances became assured that actual progress could^be 
made. The relations of the Government towards agriculture 
are controlled by a Civilian Director in each Province and 
in some of the larger Provinces he is helped in the agricultural 
part of his duties by an expert Deputy Director. Since igoi 
the superintendence of agricultural interests has been entrusted 
to an Inspector-General of Agriculture, who acts as a technical 
adviser to both the Supreme and the Provincial Governments • 
and the chief agricultural experts of the country have beeii 
constituted into a Board of Agriculture, which is convened at 
suitable intervals to discuss outstanding agricultural questions 
and to submit recommendations to Government. These 
arrangements, however, are regarded as preliminaries to a more 
complete organization of the agricultural activities of Govern- 
ment, and a rapid development of the Agricultural departments 
both Imperial and Provincial, is now in contemplation. 
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€i>assification of Areas (in Square Mit ^ 
Principal Provinces, 1903-4 


Province. 
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lejoj, j 

1 ^ 

1 Net cropped 

; area. 

Madras 

* *■ 

I or, 1 09 

41,147 

Bombay 

♦ * 

115-383 

43,661 

Bengal 

« # 

'5 1.453 

76,454 

United ] 

[Toviiices 

103,9.71 

55,799 

Punjab 

^ * 

89,270 

38,914 

Burma 

'• # ■ 

‘61.530 

19,679 

Central 

viiices 

Berir 

Fro- 1 
and > 

96,710 

38,611 

Amm 

1 

m ^ \ 

38,894 

7,730 
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Province | 

13,300 
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20,772 

30,369 

37,74^ 
13,556 
^2,999 
82,808 1 


•Exclttdifjf fettditory 


S}^P 43»742 23,747 ^,256 30,965 

1,980 9>7io 12,258 3>I48 3,778 
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areas for which no returns exist. 



19,766 

12,323 

8,210 
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Botanical Name. 


Cereals* 

Oryza sativa . 

Triticum sativum . 
Andropogon sorghum, 
Sorghum vnigare 
Pennisetum typhoideum . 

Hordeum vulgare . 
Avena sativa . 

Zea Mays 

Eleusine coracana . 


Panicum crusgalli . 
Panicum miliaceum 
Panicum frumentacenm 
Paspalum scrobiculatum 
Set aria glauca 
Setaria italica 

Pulses* 

Cicer arietinum 
Dolichos biflorus . 
Cajanus indicus 

Lathyrus sativus 
Dolichos Lablab . 
Cyamopsis psoralioides 
Phaseoius aconitifolius 
Phaseolus Mungo . 
Phaseoius radiatus , 
Vigna Catiang 
Ervum Lens . 

Pisum arvense 
Pisum sativum 

Oilseeds* 

Linum usitatissimum 
Sesamum iudicum . 

Carthamus tinctorius 
Guizotia abyssinica 
Arachis hypogaea . 
Ricinus communis . 
Brassica campestris 


English Name. 


Vernacular Name 
in Hindustani. 



Gehun. 

Juar (jo war). [ Ta7ml^ 


} Great millet } 

( Cholam.j 

. Bulrush or spiked Bajra. [Tm/iil, Cam- 


niillet. bu.] ' 

. Barley . . Jau. 

. Oats . . . Jai. 

. Maize . . Makka or Makai. 

\ / Mandua or Maru5. 

[Ill Bombay, Nagli ; 
in Mysore and Mad- 
ras, Ragi."] 

^ Small millets •< Banti (Bombay), 

Chena,Vari (Bombay). 
Saw an. 

Kodon. 

/ \ Barti (Bombay). 

Italian millet • Kakun. 


Gram . . Ghana. 

Horse gram . Khulat. 

Pigeon-pea . Arhar. [In Bombay, 

Tur.] 

Chickling vetch . KisSri. 

Indian bean . Sem. 

Cluster bean , Guar. 

Kidney bean , Moth. 

Black gram , Urd or Mash. 

Green gram . Mung. 

Cow-Oea Lobia. 

Masur. 

Matar. 


,, - . Alsi, 

Sesamum or gin- Til, 

gelly. 

Safflower . . Kusum, Barre. 

Niger-seed . . Kal5 til. 

Ground-nut . Mungphali. 

Castor-oil plant . Arind or Kendi. 
Rape or mustard Sarson, Lahi. 
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table II — {continued^ 

Principal Crops cultivated in India 


Botanical Name. 

Irrigated Garden Crops. 

Saccharum officinarum , 
Zingiber officinale . 

Curcuma longa 

AmorphophalUis companuktus 

Colocasia Antiquornm . 
Ipomaea Batatas . 

Dioscorea • . . 

Solan um tuberosum 
Solanum Melongena 
Capsicum • . . * 

Allium Cepa . . . ] 

Allium sativum 

Dauous Carola , . ] 

Raphanus sativus . 

Ribre Plants. 

Gossypium neglcctum . 
Corchorus capsularis 
Corchorus olitorius 
Crotalaria juncea . 

Hibiscus cannabinus 


English Name. 


Ve rnacular Name 
m Hiadustani. 


Rodder Crops. 

Meclicago sativa 
Panicum tumen torus 
Melilotus parviflora 

Drugs, Narcotics, and Dyes. 

Nicotiana Tabacum 
Pai'iaver somriiferum 
Cannabis saliva 
i*i|HT nigrum . . . , 

Areca Catcdui . , ' 

Piper Belle . . , ' 

Elettaria Cardamomum . i 
Camellia tbaifera . , 

Cofllda trabica . , ^ 

Ciiicficwm • • • ! 

Incligofera tisctork * 1 

ladigofera samatrana . f 


Sugar-cane 
Ginger 
Turmeric , 
Elephant foot 
' Kacha 
Sweet potato 
Vam , 

Potato 


Chillies 

Onion 

Garlic 

Carrot 

Radish 


• Ckhorlkh. 

• Adrak or Sonth. 
. Haldi. 

. Zaminicand. 

. Ghuiyan. 

. Shakarkand. 

- Ratalu. 

• Ain. 

• Baingan. 

• Mirch. 

• Piyaz. 

• Lahsan. 

• Gajar. 

• Mull. 


Cotton . . Paril ban, Kapi,. 

(jute . . P5t(Beng.). 

Bombay hemp . San, Sanai. 
Deccan or roselle Patsan. 
hemp. 


‘ I^uceme , 
Guinea grass 
Senji , 


Tobacco . 
Pujjpy 
Indian hemp 
; Pepper 
Iktel palm 
Betel leaf . 
Cardamom 
lea . 


Cinchona . 


. Tambaku or Surti. 
. Posta. 

, Bhang. 

* Kali mirch. 

. Supari. 

. P3n. 

. Bari ilaichi. 

. Cha. 

« Bun. 

. mi 
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ihpur, Took, Alwarj Kishangarh, Bharatpur, 







CHAPTER II 


FORESTS 


Introduc- 

tion. 


Natural 
classes of 
forests. 


Classifica- 
tion of 
forests by 
types. 


The forests of the Indian Empire extend between the 
eighth and thirty-fifth degrees of north latitude, and flourish 
at elevations varying from sea-level to 12,000 feet and more. 
Although the changes in the characteristics of the vegetation 
between these limits must necessarily be of considerable impor- 
tance, yet those due to differences in latitude alone are not so 
marked as might be expected from comparison with similar 
circumstances in Europe, nor is any abrupt demarcation of 
species apparent. While some trees are characteristic of 
Southern or Northern India, others are distributed in suitable 
localities over the whole area of the country ; and it becomes 
evident that the forest vegetation cannot be classified by dis- 
tance from the equator alone, but that other and more effective 
influences have to be considered. Of these the" principal is 
jaibfall, which by quantity and distribution, regulated 
chiefly by the geographical position and physical features of 

the locality, decides to a great extent the character of the most 
important forest growths. 

_ For practical purposes Indian forest tracts may be divided 
into the following four zones,: the Wet with a rainfall of over 
7 | inches, the Moi^ with a rainfall of over 50 inches, the In- 
termediate with a rainfall of over 30 inches' and the Dry with 
a rainfall under that amount. Within these zones the Ever- 
green, the Deciduous, and the Dry forests of India may readily 
be located, while, influenced even to a greater extent by eleva- 

tSi inundations than by rainfall, we get iipine. 

Tidal, and Riparian forests to complete the classification. 

extent classes by far the most important, as regards both 

From u the Deciduous forests, 

len J^E they extend throughout the 

Burma_wherever rainfaU and soil is suitable to their growth. 

red ^ d^imbers of sal, ironwood, teak, 

* ^“d ebony, as well as other 
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important generaj such as Terminalla, Anogetssus^ Acacia^ 
Stemdia^ Eugepiia^ and Ilardwickia. Here also are found the 
Indian padauk {Acacia Caiechu), noted as yielding ‘cutch,’ 
and other trees that supply the wood oils and varnishes so 
largely used in the domestic life of the inhabitants of the 
country. 

Next in importance to the Deciduous forests must be ranked 
those thriving in moister climates, and known as Evergreen. 
These forests occur 'chiefly on the west coast of India, in 
Burma, in the Andamans, and to some extent in the sub- 
Himalayan tracts. Not that all species found in these areas 
retain their foliage throughout the year; for, as before re- 
marked, the changes in the character of the vegetation are 
nowhere abrupt, and hence teak, ironwood, Dipterocarpus^ 
Albums and padauk, with other species, may be found in the 
Evergreen as well as in the Deciduous forests. Among trees 
characteristic of the Evergreen forests may be mentioned 
TerminaUa^ Cedrcia Toona^ the wild mango, Calophyllmi 
Artocarpus^ and species of Fterocarpus, 

Tlie Dry forests are found in the Punjab and in Central 
India, Their produce is not of much value. Acacia^ Ster- 
' cuUa^ Buka^ TcrminaUa^ Albizzia^ Melia^ and Dalhergia are 
all represented, but the trees are mostly stunted or ill-grown. 

The Alpine forests of Northern India, Burma, and 
comprise roughly the tree vegetation between 12^000 and 
3,000 feet of elevation; and the sequence of species may 
approximately be stated as juniper, birch, spruc^ fir and cedars, 
cypress and oak, and rhododendron, while Finns longifolia^ 
and P. Kh&sya farther east, flourish at lower elevations, and 
finally mix with the Deciduous forests of the plains. In 
the Alpine forests, in suitable conditions of soil, aspect, and 
temi^eratiire, may be found many trees well known in Europe, 
siicli as yew, box, and walnut, wlule ivy, mistletoe, and roses' 
are abundant. 

The Tidal forests occur on those alluvial lands which are 
subject to overflow of the tide, and are largely represented on 
the coast of Burma and in the Sundarbans of. Bengal, as well 
as k% the northern coast districts of Madras.,.,., They contain 
.great store of valualde fuel,. and also excellent Jimber, as repre- 
sented by llie * sundri ' wood of Bengal ; while a comparatively 
■new product, the * Borneo .cutch’ of commerce— a powerful 
tanning agent extracted from the bark of several species of 
mangrove— now adds to their importance. 

The Riparian forests of India are typically represented in 

^ 1 r" -.-a!! 
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the Punjab and in Burma. In the former the principal con- 
stituents of these forests consist of Acacia aradka and Tamarix, 
interspersed with Dalbergia Sissoo and poplar, which, however, 
gradually give way to scrub and grass as the distance from the 
water-supply increases. In Burma the forests spring from a 
muddy soil, which at certain seasons is deeply inundated. 
Species of Anogeissus and Mangifera are frequent, while 
Eugenia and Elaeocarpus are also found. The forest vegeta- 
tion merges gradually into that typical of the area affected by 
tidal influences. 


The foregoing description presents a very brief general view 
of the forests of the Indian Empire. Considered in detail, it 
will be found that the forest growth is influenced by climate 
by aspect, by the composition of the soil, by the depth of the 
permanent water-supply, and that these influences account for 
tbe: unexpected appearance of species (covering, it may be, 

large areas) in zones generally deemed unsuitable to their 
growth. 


Infinence The influence of forests on the climate of the country and 

on wSS the soil is of special interest in India. As 

supply and forests are dependent for existence on water supplied by pre- 
cUmate. cipitation, by percolation, or by inundation, so are they locally 
responsible, in India even more than in the more temperate 
countries of the West, not only for the storage of rainfall water 
in the soil, given off subsequently by gentle flow, but also for 
the supply, by transpiration from the foliage, of moisture to the 
air;-' In' of Upper India where the 
_ { S'pcurs in the early hot weathe'r, the effect of the 

foliage in reducing the temperature 
IS so marked as to be at once perceptibfe ; and indeed these 
areas continue, so long as the leaves retain their vigour, cooler 
than the surrounding country On the other hand, the harm- 
u effects of heavy rainfall m localities denuded of forest 

ffZn T, ^“ks of afforestation even in 

off thP r ®-''® fat more serious. The water flows 

^d mavt? benefiting the surrounding country, 

"’any miles below ; while the 

and tSis 1 f ® character of the vegetation, 

India - and ithifareS^^^^^ “ 

^ tEe tiSpestu^^^ 
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action of sudden floods until such time as man, with the aid of 
costly appliances, intervenes to restore equilibrium. 

forests in India have therefore a value to the state far Value of 
in excess of their mere financial profits. The grazing which to 
they annually afford to countless herds assumes a special value 
in years of drought, when it renders material assistance in 
saving from starvation the cattle upon which the agriculture 
of the country depends. They afford to the villagers who in- 
habit their vicinity a ready supply of material for house-building 
and thatching, of fuel, and of minor forest products, which add 
sulistantially to the comforts of their life. And the use of 
forest leaves as manure for the cultivator’s fields has already 
a.ssumed large dimensions, and is steadily spreading as the 
increasing pressure of population renders agricultural practice 
more intensive, linough has been said to emphasize the 
value of forests, indirectly as regulating the water-supply and 
moderating the climate ; directly as providing those products 
which in the tropical, sub-tropical, or temperate portions of the 
country are essential to the welfare of the inhabitants. Of the 
Indian forests as a .sr>urce of revenue to the state, as providing 
timber anti other prcxlucts which are utilized throughout the 
world, and as, in .some cases, creating and maintaining special 
industries, more will be said hereafter ; but it is first desirable 
to note what extent of forest land is under the direct manage- 
ment of the state, itnd to judge therefrom to what degree the 
beneficial infiueticcs of forests can affect the country as a 
whole. 


.Statistics compiteti in 1901 show that 208,369 square miles Area of 
may be thus 'cktssified, representing nearly 22 per cent, of the 
total area of ilritish India. At first sight ft might be inferred ’’ 
that the proportion Iwtwcen forest and other land had been 
duly maintained, and this would indeed be the case if the distri- 
■ forest areas were at all uniform. Provincial statistics 




show, however, that the percentage of forest land varies from 
3*86 in the United Provinces to 44-06 in Assam, fii-ig in 


Burma, aiul 97 -SS in the Andamans; and it may be generally 
-••aid that the denser the population and the more urgent the 
th-mami for the local advanti^raf that forests confer, the less 
the extent to which these advantages can be enjoyed. The 
tlifiieuHy is one which been caused by the increase of 


To bum the forest for the welfare of the cattle of nomadic 
tribes, to clear it for the purpose of temporary tillage, to destroy 
it for the creation of pernianenf cultivation, has been the rule 
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in past centuries, and indeed still holds good wherever the 
Government has not intervened to prohibit such practices. 
From the distant forests in the far east of India, where wild 
tribes still practise shifting cultivation, and where the peasant 
in the more settled lands holds in contempt all timber save 
that afforded by the ‘ royal tree ’ (teak), to the civilized districts 
of the west where the cultivator and the trader dagerly accept 
timber of species elsewhere despised; from a density of 
6 persons to one of 600 to the square mile— amid these 
extremes may be noticed the influence of man on the forests 
of the Empire, and the tardily learned lesson of the necessity 
of protection. 

The forests under the direct control of the state are classified 

as ‘Reserved,’ ‘ Protected,’ and ‘ Unclassed ’ or ‘ Public ’ forest 

land. The Reserves are forests intended to be maintained 
permanently for the supply of timber, fuel, and other produce, 
or for the protection of the water-supply or other similar 
reasons. The Protected forests may be either in a state of 
transition to Reserves or intended to remain permanently in 
the second class. In the former case it has been found 
necessary to prohibit within these areas certain acts harmful 
to the forest until such time as careful examination permits of 
a decision whether more stringent rules shall be enforced ; in 
the latter, the object in view has been to provide for the more 
beneficial exercise of rights by local communities. The 
Unclassed or Public forest lands are those given over with 
even fewer restrictions (in some cases to the extent of exemption 
from the operation of forest law) for the use of the public. 
Out of the 208,369 square miles under state management in 
1901, 88,140 square miles had been reserved, 10,488 were 
protected, and the remaining 109,741 were unclassed. It will 
be surmised, and rightly, that the largest area of unclassed 
must occur in those Provinces where the population is 
scantiest ; m fact Burma claims 80 per cent, of the total area 
tinder this head, while Assam appropriates the bulk of the 
balance. In Burma exploration is still incomplete and each 
year bnngs an increase of hundreds of square miles to the 
Reserves ; and thus, owing to the fortunate possibility of 
intervention before the _ destruction or deterioration of the 
orest had been accomplished, a forest estate is being built up 
m that Province which in the future will be unique in organiza- 
To the Indian Forest department is entrusted the duty of 
carrying out the policy of Government in forest management, 
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first with a view to the welfare of the country as a whole, 
secondly for the benefit of the individuals in the more 
immediate vicinity of the forest, and lastly with the object of 
utilizing to the utmost such products as the forests supply 
and thereby increasing the revenues of the state. The creation, 
growth, and organization of this department will now be briefly 
described. 


At the beginning of the nineteenth century the attention of Review of 
the British Government was directed to the importance of 
maintaining the timber supply of the country, but there is no donln the 
record to show that the value of the forests was recognized 
save as furnishing sufficient teak for the construction of the 
fleets or public buildings of the future. Appointed as Con- 
servator of Forests in Malabar in 1806/ Captain Watson, during 
the following fifteen years, protected the teak forests by the 
method of declaring that timber a Government monopoly. 

His retirement without a successor was followed by an energetic 
renewal of those abuses which he had prohibited, and for many 
years subsequently immense damage was caused by unrestricted 
foiling over large areas. In 1S47 Dr. Gibson was appointed 
Conservator of Forests in Bombay, and nine years later 
Dr. Cleghorn received a similar appointment in Madras ; but 
altliougli both these officers insisted on the physical value of 
tlie forests, and pointed, as results of denudation of the hills, 
to the silting up of Jihe beds of navigable rivers and the 


diiiiinution of the water-supply of the country, forest conser- 
vancy continued for many years to be regarded mainly as a 
direct source of revenue to tlie state. Further east the supply of 
m the forests of I'enasserim had attracted attention as 


early as 18 
measures were t 
cc 
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here also many years elapsed before efficient 
in to protect the timber resources of the 
recklessness of irresponsible contractors. 

Pegu in 1852 opened a new field for the 
s|iolia,lion of Government forests by private individuals, but 
this was happily checked when three years later Lord Dalhousie ■ 

1 1 'iJt flfll .0 1* arest policy. 

1856 Dn (now Sir) Dietrich Brandis was summoned Organiza- 
Gerrimny to be Superintendent of Forests in .Pegu. 

in iliirma till 186.2, engaged . in organizing forest service. 
maiiageiiHTit in that Province ; and, after . having been placed 
on si'iecial duty to perform the same work in other parts of 
Iiidi.ai he was in 1864 selected to be the first Inspector- 
General of Fores'ts to the Government of India, a post he 
retained for nineteen years. To him and to his successors 
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and pupils, Messrs. Schlich and Ribbentrop, is due primarily 
the credit for the creation and organization of the Forest 
department, and for the introduction of methods of manage- 
ment adapted from the best European schools to suit the varied 
circumstances of the vast forests of India. 

The first Inspector-General of Forests found himself for 
some time without an organized controlling or executive staffs 
for no trained officers were available and those already in the 
Forest service had been selected from other departments. 
It was not until 1869 that the first graded list of the Indian 
Forest service was published, containing the names of 57 
officers, with aggregate salaries of about Rs. 95,000 per annum. 

The increase in the operations of the department since 
that date may to some extent be gauged by the increase in 
establishment, which will ultimately comprise an Imperial 
and a Provincial service, with a staff of 175 and 134 officers 
respectively, having under their orders a body of 14,824 
4 ^ 10,465 are permanently and the re- 

mainder temporarily employed. This forest staff draws in 
salaries an annual sum amounting to nearly 45 lakhs of rupees. 

Subject to the general supervision of the Government of 
India, the control of Forest administration rests in each 
Province with the Local Government, which holds the Forest 
Conservator responsible not only for the proper application 
of the correct principles of forestry suitable to the conditions 
of the Province, but also for the departmental and financial 
management of his Circle. This responsibility is defined in 
the lower grades by the formation of Divisions, corresponding 
as far as may be to revenue Districts and held in charge by 
officers of the Imperial or Provincial services ; and of Ranges 
and Beats in charge of members of the Subordinate service. 
Forest operations are, however, subject to the control of the 
local executive officers (Collectors, &c.), in matters which 
directly affect the people, such as the reservation of grazing, 
the levy of grazing fees, the supply of minor forest products, 
and the like. 

The officers of the Imperial service are recruited in England, 
where, after passing a competitive examination, they receive 
a technical education extending over nearly three years, the 
forestry course at the Royal Indian Engineering College, 
Cooper's Hill V being supplemented by extensive tours and 
some months' residence in typical continental forests. The 
recruitment of the Provincial service is effected from among 

' See appendix at end of chapter. 
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those members of the Subordinate service who have obtained 
the higher certificate of the Imperial Forest School at Dehra 
Dun; while the members of the Subordinate service are 
appointed by Divisional Forest Officers, who are held respon- 
sible that suitable men possessing a fair elementary education 
are selected, in the first instance, for forest guards. 

In addition to the Forest School at Dehra Dun, an in- 
stitution established in 187S which annually receives over fifty 
pupils, opportunities for the acquisition of a forest education 
are afforded by the Government at Poona in the Bombay 
Presidency; and in Burma, where special difficulties exist, 
a secondary school has of late yeans been opened. At these 
institutions all students are provided with a technical educa- 
tion, free of cost, by the state, while members of the Forest 
service under training receive the pay and allowances of their 
grade ; and thus every inducement is offered for the acquisition 
of a knowledge of practical forestry by the natives of the 
country. At the same time a forest education in English is 
now much more readily obtained than was the case some 
years ago, for works on Indian botany, engineering, forestry, 
sylviculture, and other sciences intimately connected therewith, 
have from time to time been published by the officers of the 
Forest service. 


It is not therefore surprising that the officers of the de- Employ- 
parlment, provided with an excellent technical education 
and fortified with the varied experience that service in India 'poie^ 
supplies, .should be in demand to conduct the management officers 
of forests in other parts of the world or to report on the best 
systviii for their organimtion. In Cape Colony, in Uganda, 

2 SCldin, in Nigeria, and in Siam, Forest officers supplied 
the Indian Government are now applying the lessons 
: ill the Jungles of India ; in the Straits Settlements, in 
Mauritius, Cyprus, Ceylon, the West Indies, and elsewhere 
advice has been given or organization effected by the same 
agency ; while the forests of the more important Native States ■ 
often maniged by officers deputed from the department 
trained in the Forest schools of the country. The forests 
the Indian Empire have also been visited, and the methods 

by officials from France, 

Japan, and other countries. 


The basis on which Indian forest law proceeds is that Indian 
all uncultivated tracts in which private rights have not been 
acquired, either by the individual or by a local community, are 
the property of the state. The position of the Government as 
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owner of forest lands carries with it great responsibilities, and 
it was soon recognized that unless these areas were brought 
under some control they would in many cases be so diminished 
or ruined by wasteful use as to become incapable of supplying 
the legitimate demands of the population for timber and other 
products. In fact, with the giowth of population, it became 
impossible to continue the ancient system by which each man 
took from the jungle all that he required to a great extent 
without supervision, and in many cases free of charge. On 
the other hand, the areas over which the state claimed 
proprietary rights, and the extent to which such rights 
required to be tempered by the recognition of local claims 
and usages, needed to be defined j there was no adequate 
machinery by which the settlement or reservation of forest 
areas could be carried out or control assumed over their 
management; and thus the necessity for forest legislation 
became apparent. The first Indian Forest Act was passed in 
1865, and under its authority a large number of local rules 
were issued in the Central Provinces, the Punjab, Burma, 
Beiar, Coorg, and the United Provinces. Although defective 
in many respects, this Act remained in force till 1878, when it 
was replaced by the Forest Act of that year (Act VII of 1878), 
which extended to all parts of British India save Madras', 
Burma, and a few minor Administrations. In 1881 a Forest 
Act was passed for Lower Burma, and in 1887 a Forest 
Regulation for Upper Burma, then newly annexed ; these two 
Acts have been amalgamated in the Burma Forest Act of 1902. 
In 1882 the Madras Forest Act was passed, and between that 
date and 1891 those Provinces to which Act VII of 1878 did 

not extend received by separate legislation the benefits of 
forest law. 

The first step in applying this law was to discriminate 
between: (i) forest lands absolutely the property of Govern- 
ment; (2) forests which were state property but burdened 
with private rights ; and (3) forests which were the property 
of private individuals or communities, but over which it was 
expedient to exercise a measure of control. It then became 
necessary to define the limits of the areas to be controlled, 
and to prepare, where necessary, a settlement record to pre- 
vent subsequent encroachment, illegal utilization, or the growth 
of new rights. The classification of forests into Reserved, 
Protected, and Unclassed has already been noticed. In those 
areas to which Act VII 011878 extends, two classes only of forest 
are recognized, the Reserved and Protected; and in Unclassed 
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forests no forest law is operative. In the Madras and Burma 
Acts, on the other hand, only one class of permanent state 
forest, the Reserved, is specially dealt with, but power is 
taken to extend a certain amount of legal protection to all 

other forest lands. 

When it is desired to create a Forest Reserve, three months’ 
notice of the intention is given to all likely to be interested in 
the proceedings, and after the expiry of that period a local 
inquiry is instituted by a specially deputed Revenue official, 
styled the Forest Settlement Officer, who is usually accompanied 
by an officer of the Forest department. All claims advanced 
for exercise of riglits within the area to be reserved are duly 
considered, and if acknowledged are recorded in detail in 
the maimer prescribed by law. The Forest Settlement Officer 
can recommend but not finally record privileges. These 
require the sanction of Government, for among them is in- 
cluded a practice most destructive to forest growth, that of 
shifting cultivation, wliich is still permitted over large areas 
10 the descendants of those who for centuries have existed 


by means of this thriftless agriculture. After the settlement 
record is complete, a period for the presentation of appeals 
to a competent court follows ; and when these have been 
decided and recogmV.ed, when local rights have been confirmed 
or Irought up, there remains nothing but the sanction of the 
Local Government to constitute the Forest Reserve. For 
the creation of Protected Forests a somewhat similar pro- 




much simpler form, is adopted. Such inquiry 

is made, and rights may be 
I, but the record so compiled is not 
The main essential in both cases 

all interested shall have an opportunity of advancing 

their claims ; that these claims should be fully considered 
ill an impartial court ; and in the case of Reserves, that the 
record slml! be in such detail that the demands on the forest 
ihall be absolutely defined, and that the settlement, once 
completed, shall be final The regulations for Unclassed 


Forest lands are m 





with a view to permitting 
, iitilimtion of produce for domestic 
imposition of a royalty, all articles 
and by this means the people 
vicinity of the forest benefit, while a consider- 

Is collected for the state. 

*est estate, the duties of the Demarca- 

commence witn the protection and improve- 
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merit of the areas brought under his management. In the 
first place, permanent demarcation must be effected for the 
prevention of encroachment or trespass, and the method in 
which this is carried out varies with the value and position 
of the forest. In Provinces where these are a source of 
important revenue, and where the pressure of population is 
marked, more expenditure can be legitimately sanctioned than 
in areas differently circumstanced. All methods, however 
agree in the two details of numbering the boundary marks 
and of constructing a footpath between them. The cost of 

new demarcation work and repairs to former boundaries 
amounted in 1901 to Rs. i,ri,ooo. 

Following on demarcation comes the detailed survey of 

the forest area. It was found in the early days of forest 

organization that the maps then available were too small in 

scale, and possessed too little topographical detail, to be of 

much use in forest work, and in 1872 a special agency was 

created in the Forest Survey Branch which was under the 

control of the Inspector-General of Forests until its absorption 

m 1899 into the Survey of India. The maps now issued for 

the use of the department can hardly be surpassed in accuracy 

in topographical detail, and in the amount of information they 

afford: there appears to be nothing from classification of 

forest growth to the depth of the permanent water-supply 

that canimt be recorded if timely application be made to the 
Survey officer. 

When it becomes desirable to control the working of a forest 
to regulate its out-turn, and to provide for the yield of the 
future, a report is drawn up, and generally forwarded to the 
Inspector-General of Forests, which describes the area, the 
vegetation, and the past management, and contains proposals 
tor a, hired and amended management in the future. The Pro- 
vincial Government then deputes an officer who, after thorough 

aZZ =^eprl 

duction and improvement, the facilities for export, and the 
emand for the produce, compiles a ‘working-plan.’ This plan 
regulates the amount and removal of out-turn, and prescribes 
e ot er requisite operations, such as sowing, planting, thin- 

tim from fi measures necessary to ensure protec- 

of r^r f detailed; and the construction 

buildings is systematically prescribed. 

fortfS of twenty to 

forty years, after which revision, or possibly the introduction of 

an entirely new system of management, will be necessary. The 
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latest available statistics show that 22,679 square miles or a 
little over one-fourth of the area of Reserved forests, are 
worked under regular plans. 

In regard to the improvement of communications for the Commtini- 
purpose of export, much has been accomplished since the 
organization of the department The expenditure necessary 
under this head varies enormously with the physical configura- 
tion of the country. In the hills the construction of timber 
slides or road-making must always be costly; less so in the 
plains, where, however, the building of tramways or narrow 
gauge railways is sometimes justified by the promise of a 
regularly sustained out-turn. In some Provinces, such as 
Assam, Bengal, and Burma, forest produce is conveyed along 
the magnificent river waterways which Nature provides, and in 
Burma the Forest officer has to pay special attention to the 
utilization of the feeders of the main rivers as floating-streams. 

The protection of the forest staff against the inclemencies of 
the climate by the provision of suitable rest-houses has also 
received attention. The expenditure on communications and 
buildings amounted in 1901 to Rs. 4,64,000. 

Statistics setting forth the results of the application of forest Protection 
law and regulations are interesting, as showing the protection 
these afford against petty depredations or more serious attempts 
to injure or appropriate state property. In 1900 the Forest 
cases decided by Magistrates numbered 11,270, of which 
nearly 87 per cent resulted in convictions. The majority of 
cases are, however, not brought into the courts at all, the Forest 
officers being empowered to compound minor delinquencies 
for cash payments if the offenders so desire — 32,803 cases 
were so disposed of in 1900. Taking prosecution and com- 
pounded cases together, about 26,000 referred to illegal felling 
of timber or removal of produce, 17,000 to illicit grazing, and 
the remainder to injury by fire or other ofiences. The number 
of reported cases in which the offenders remained undetected 
amounted to over 6,000, of which one-third were on account of 
injury to the forests from fire, an offence the most necessary to 
punish but the most difficult to prove. Considering the ex- 
tent of the Indian forests and the ease of evading detection, it 
may be said that the commission of only one offence annually 
in each four square miles of area goes to prove that forest law 
does not press hardly on the people. 

The protection of the forest area from fire is one of the most Protection 
important and arduous duties of the Forest ofHcer. It is true 
that in these days he has not to contend against the belief that 
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fire is not harmful to forest growth : that in spite of its yearly 
recurrence the forest will still flourish. Such opinions had 
necessarily to give way when the opportunity occurred for 
comparison between similar forests in adjacent areas, protected 
and unprotected. It is at the present time agreed that, if a 
soil suited to the maintenance and improvement of the forest 
is required, and also reproductive growth suflficient to assure a 
full and regular out-turn, it becomes indispensable to protect 
the forest from the effects of fire, and that if this is not success- 
fully accomplished other efforts towards improvement will have 
little result. ^ But in carrying out this policy of protection the 
difiSculty arises that the customs of the country are in direct 
opposition to it. From time immemorial fire has been, in the 
hands of uncivilized man, the most powerful agent in destroying 
the permanent vegetation of the country with a view to obtain- 
ing more readily food for himself and his cattle ; and even in 
those areas where there is no necessity to continue the struggle 
with the exhausted forest, this ancestral weapon is still em- 
ployed, though it be but to clear a few acres of waste or to 
isolate an insignificant patch of shifting cultivation, at the risk 
of destroying the adjoining forests. Only after the mischief 
has been done is it realized that the forests have been un- 
necessarily sacrificed to accomplish a result that a few hours’ 
mechanical labour and a little care would equally well have 
brought about. The Indian forester has therefore to contend 
not only against accidents as understood in civilized countries, 
but also against the thoughtlessness and ignorance of the 
people ; he has to uproot old and introduce new habits, and 
Ins efforts in this direction must be gradual and adapted to the 
dow absorption of novel ideas by the peasantry of the East. 
On the other hand he has rarely to combat popular ill-will. 
Incendiarism is uncommon, and when it occurs may often be 
traced to some petty malice against an individual or com- 
munity. The sptem of fire-protection may be described 
generally as consisting in the isolation of the protected area by 
removing all inflammable material from the vicinity of its 
boundary, and in regulating the kindling of fire in its neigh- 
bourhood ; and this is effected by means of fire-lines on which 
a 1 vegetation is cut and burnt, combined with the enforcement 
t simple rules by means of a staff of patrols who prevent, save 
under certain restnctions, the kindling or carrying of fire. 
Meanwhile, inside the Reserve, other fire-lines have been pre- 
pared with a view to localizing any conflagration that, in spite 
of all precautions, may cross the boundary or may be produced 
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wilfully or by accident within the forest ; such lines are designed 
with a view to form bases for counterfiring, or in more 
moderate climates to permit of other methods of controlling 
the fiames. Fire conservancy operations in British India ex- 
tended in 1901 over sc][uare miles and involved an 

outlay of Rs. 1 2 per square mile. The extension of fire con- 
servancy is hampered not by financial reasons, for the outlay 
has been small in proportion to the value of the property 
insured, but by the local difficulties of the work and the 
necessity for an executive staff numerically and physically 
strong enough to carry out successfully this arduous duty. At 
present, having in view the large areas of valuable Reserves 
still unprotected, no effort has been made for the welfare of the 
Unclassed forests ; but the day cannot be very far distant 
when, as already foreshadowed by the action of the owners of 
private forests, all those to whom the utilization of forest pro- 
duce is of importance will, from motives of self-interest, unite 
in its protection. 

The protection of the forests from cattle is a matter of less Protection 
difficulty though hardly of less importance. As a rule the 
residents in forest districts have been liberally provided with 
pasturage in state forests, in some cases to such an extent as to 
make the production of timber a matter of secondary impor- 
tance. Much of the trouble caused by cattle trespass may be 
traced not to the agricultural but to the pastoral classes, who 
find their operations restricted by the increase of cultivation 
and by the forest conservancy that naturally follows such 
increase. It is of course admitted that grazing is inimical, and 
browsing fatal, to forest regeneration ; that one and the same 
area cannot at the same time provide unrestricted grazing and 
a normal out-turn in timber. If therefore the forest is managed 
for the benefit of the people, it is necessary to decide whether 
they require grazing or timber, or if both, then in what propor- 
tions. As a rule such questions are settled by the alternate 
and periodical opening and closure to cattle of fixed areas ; 
otherwise separate tracts must be permanently allotted for the 
supply of timber and of pasture. In this regard the vital, 
necessity of detailed definitions in the settlement record is 
indicated, for generosity in forest grants that extends beyond 
the capabilities of the forests readily defeats its own object by 
imposing on the forest capital a tax which should be levied 
only from its annual yield* The regulation of grazing has, 
more even than fire conservancy, an influence in preventing 
the denudation of hill slopes and catchment basins. It is 
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probable, however, that the burden necessarily imposed on state 
forests in the matter of grazing will hereafter rather diminish 
than increase, for forest grazing is ill adapted to the mainten- 
ance of valuable cattle or to the improvement or purity of any 
special breed. It may therefore be that in course of time the 
demand for pasturage will be converted into a demand for 
fodder, not only to the benefit of the cattle, but with a resulting 
increase of out-turn in both grass and timber from the fore^r 
The area closed to grazing amounted in rpor to 35.000 sq^e 
miles, of which nearly 15,000 square miles were in Burma, where 
cattle are few and vast tracts of waste land are still available 
outside Reserves. The area closed to browsers, principally 
goats, amounted to 33,000 square miles, situated chiefly in 
Madras and the Central Provinces. The value of pasturage 
granted free or at reduced rates during the year is estimated 
at Ks. r r,oo,ooo. It should be noted that in times of famine 
the ordinary restrictions on grazing are often relaxed. 

By far the largest portion of the Deciduous forests in India 
was when taken over by the Forest department, in a ruined 
condition, for not only had the sound mature timber of the 
more valuable kinds been extracted, but the younger growth 
had been so maltreated by axe and fire as to be unfit to provide 
a reiable crop in the future. In these circumstances the 
removal of existing stock as speedily as might be consistent 
with the prevention of soil deterioration was the task set before 
the forester, who was, moreover, responsible that his efforts 
should result in the reproduction of a healthy growth : these 
conditions explain the prescription of improvement fellings so 
frequent m the earlier working-plans. These operations varied 
necessarily in intensity and method with the circumstances of 
each individual case, but always had the object of increasing 
the productive power of the soil by adequate protection, while 
replacing the injured and useless stock with a healthy growth. 
The labours of the forester were, however, far from complete 
when this preliminary treatment had been successfully carried 
out. It was. It IS true, subsequently easy to regulate the out- 
turn by limiting future selection-fellings by quantity, by area 

numerous species composing the forest 
only a few are valuable, and m order to derive a full yield from 
these, while stimulating their production at the expense of the 
less valuable trees, the most careful treatment is constantly 
necessary. This is the case not only in the ruined forests which 
ave passed through a preliminary treatment, but also in those 
where adverse influences have not suflSced to injure the growing 
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stock to any serious extent. The difficulty here indicated is 
further emphasized by the fact that the exercise of local rights 
and grants of free produce frequently cause an almost total 
absence of demand in the neighbourhood for timber of the 
inferior kindSj so that the removal of such trees becomes a 
source of expenditure instead of profit. Nor do these 
drawbacks cease when the forest has been brought into that 
condition where the most desirable species are well repre- 
sented in number and quality^ for the pressure of the numeri- 
cally stronger, and probably quicker-growing, inferior species 
still continues to be felt and to require the interference of the 
forester. The natural regeneration of the valuable teak forests 
in some parts of India is for these reasons a difficult matter to 
promote, in spite of the experience that the study of years has 
brought. Isven less is known of the production of padauk and 
ironwood j in fact, in most cases where the species in demand 
are scattered throughout a mixed forest of which they form but 
a small proportion, though much has been learned more yet 
remains to be ascertained. As a general rule, in such circum- 
stances, the principal fellings may be preceded, accompanied, 
or supplemented by other operations, having in view both the 
girdling and removal of inferior trees and the diminution of the 
under-growth, in order, by the admission of light, to permit of 
the germination and continuance of seedlings of the more 
important species. Although the cost of these operations, and 
the necessity for carrying them on under the strictest super- 
vision, limit their extension, they have in many instances been 
successfully accomplished. In the sal forests this has been the 
case in a most marked manner, due possibly not only to the 
fact that this tree forms a larger percentage of the total forest 
stock than the teak, but also that it responds more readily to 
the advantages of protection than the other species with which 
it is associated. In the Alpine forests such aid to natural 
reproduction is not usually required, as this follows as a general 
rule with certainty on adequate conservancy and judicious treat- 
ment of the canopy. But though it is necessary to rely almost 
entirely on natural reproduction in order to maintain the 
forest stock, occasions arise when Nature can be assisted, not 
only in the preparation of a suitable seed-bed, but also in 
conveying seed to the desired locality. The broadcast sowings 
on barren hill slopes in Bombay, the dibbling of teak and 
cutch seed in Burma in areas where flowering bamboos have 
been cleared by fire, are instances in point. 

Of natural reproduction by means of coppice growth there arc 
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many excellent examples to be found in India, chiefly in those 
districts w^here the demand for small timber and fuel is intense 
but also on areas where the local conditions are unfavourable 
to the growth of large trees. In such forests it is usual to 
retain a certain number of seed-bearers of the more important 
species, so that natural seedlings may aid in the regeneration 

of the forest. The financial return under this system of manage- 
ment is often very high. ° 

The operations undertaken for the good of the growing stock 
.. rfdi>ion ,o felling and girdling, „e chiej/ consLT, n 
climber-cutting and thinning or weeding. ''I'he latter serves 
to remove such stems as may be interfering with the more 
valuable mmarnre trees and, as this requires constant profes- 
sional supervision, can be carried out only over limited areas. 

e cutting of climbers and killing of epiphytes may, on the 
other hand, be mechanically performed by members of the pro- 

foTth! d consequence large areas are yearly treated 

for the destruction of these pests. Thinnings and weedings in 

natural foiests are not generally carried out as a separate work • 

side with other cultural operations and 
are included m their cost. 

_ Artificial plantations in the forests of India extend over 
102,000 acres. One-half of this area is .situated in Burma and 
one-third in Madras, the remainder being distributed in com- 
para-tively small patches throughout the other Provinces. Teak 
sissu, catechu, casuarina, eucalyptus, rubber, and deodar are 

S nT plantation is 

denev Sta^r-"'"?^ If’"''' Madras Presi- 

dency. Started in 1842, it has already repaid its original cost 

StetbnsTr B° ^ large income in the future. The 
plantations in Burma consist chiefly of those described as 

taungya, where the practice of shifting cultivation is permitted 
provided that teak is sown with the field eren , 

was adapted to the customs of the count aX 1. ^ 

thus been stocked with this valuable speeik TheJdvSbiHty 

of supplementing the supply of rubber from natural forests by 

As m wbi? ' rubber plantation in 

exnerTme^m /T 

svsteriiS w"' been decided to extend 

systematically rubber planting in Burma on a large scale 

The expenditure on plantations in 1901 amounted to 
can represent only an insignificant proportion of the vast 
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forests of India, yet in cases where it may be requisite to 
restock speedily denuded tracts, to provide for pressing require- 
ments in some special forest product, to utilize waste lands, or 
to extend the area under some valuable species, these opera- 
tions are often necessary and, at the same time, remunerative. 

The out-turn from the forests of India is for the sake of Yield 
convenience generally classified under Timber, including fuel ; 
Bamboos; and Minor Produce, including grass and grazing, 
besides all those numerous products found or manufactured in 
a forest. Of the timbers the most important are teak, deodar, 
sal, sissu, ebony and rosewood, blackwood, cutch, sandal, 
babul, red sanders, ironwood, and padauk. There are hun- 
dreds of other species possessing admirable technical qualities ; 
but few of these have any value .save for local consumption, 
being as yet unrecognized by trade, or not occurring in sufficient 
quantities to secure for them a permanent footing in industries 
that could utilize them. The total out-turn of timber and fuel 
from’ .state forests amounted in 1901 to 232,000,000 cubic 
feet ; the average out-turn per square mile varies considerably 
in the different Provinces, being dependent on the intensity 
of working and the density of the population. Over 3,500,000 
cubic feet of teak, valued at Rs. 87,00,000, were exported 
during the year to foreign countries, whither s^dal, ebony, 
and other ornamental woods were also sent to the value of 
Rs. 10,70,000. The yield of bamboos numbered 185,000,000; of 
these about one-third were supplied by Burma— Bengal, Assam, 
and the Central Provinces coming next on the list. The yield of 
minor produce from state forests was valued in 1901 at nearly 
50 lakhs of rupees, the chief items being grazing and grass, caout- 
chouc, lac and dyes, cutch and gambler, cardamoms, myrabolams 
and other tanning material. The minor forest produce exported 
from India during the same period represented a value of 175 
lakhs, derived probably to the extent of two-thirds or more from 

forests not iinder state management. 

Inquiries instituted into the economic possibilities of Indian 
forests are gradually bringing ^ to notice the value of new 
products and directing attention to others heretofore only 
locally utilized ; while the efforts made towards the improve- 
ment and protection of the forests are resulting in a laiger 
out-turn of those products for which there is already an assured 
market The importance of the Indian forests from an 
economical point of view must primarily depend on the demand 
for their yield in India. Thus, increased prosperity among the 
rural population, or the establishment of new industries, is 
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always accompanied by an increase in forest revenue • and 
.s only „h=„ U., f„« yield is in excess of locd Cir^ 
ments or, for special reasons, commands abroad a higher nrice 
than IS justified by its local importance, that the unutilized 
balance is made available for export. For these reasons the 
valuable timbers of the red padauk and teak are now only 
sparingly used by the inhabitants of the country, while varioul 
articles of minor forest produce, such as lac, silk, wax, tanning 
materials, catechu, wood, oil and varnishes, and resin, which 
are produced in excess of the local demand, form important 
1 ems in the trade returns with foreign countries. With regard 
to these by-products of the forest it appears probable that the 
full yield IS seldom used to advantage save in areas under 

yield becLe unrestricted a sustained 

Ln^i impossible. Where, on the other hand, the 

p pulation IS scanty compared with the extent of the forest, 

Sii^Kf fully the scattered crop 

, ® disposal. It thus becomes evident that both 

the economic value and the yield of Indian forests must at 
first increase with the increase of population, while ultimately 
e reshiction of the forest area consequent on the spread of 

thlnlir" counterbalanced by ever-increasing fore- 

thought in the management of those areas which are perma 

nemty set aside by the state or by private owner? fSThe' 

va °f forest produce. In this way alone can the economic 

of siSvW maintained, first with the object 

from r/ Tf ? oommercial advantages which must result 
from regulated protection and exploitation. 

■ f exploitation are ruled by the requirements 

of the different Provinces anrl a t ^ .'t-qmrements 

heads of 1 K ^ ^ ^ classification under the 

bv ri^M holT ^ Government agency, by purchasers, and 

clmbfneH f®™*^ ‘o give sufficient detail 

combined with desirable simplicity. The regulation of the 

and?hose^f?T^ of working-plans has already been described, 
wh,V? controlled by means of annual plans of operations 

d .Iw Turjes^t f 

o.g^,io„, u.a foxasiTia . 

neither attended to the fiihire sTeifo,.. f*i. P/ ® naaers who 
to the ctotax „ j future welfare of the forests nor afforded 

n adequate return for the produce extracted. In 


FOU^STS 


121 


“J 

the hill forests of the Punjab, in Burma, and in parts of the 
Central and United Provinces the ill effects of this system may 
still be traced. Government agency in exploitation is at pre- 
sent chiefly confined to controlling the removal of produce by 
contractors from the forests to the place of sale ; but, though 
to a less degree than formerly, it is still sometimes' necessary 
that the Forest department should set an example in inaugu- 
rating some new industry, should undertake the construction 
and working of tramways and timber slides, or arrange for the 
direct supply of timber or fuel. Removals by Government 
agency in 1901 comprised 10 per cent, of the total extractions 
of timber and fuel, i per cent, of the out-turn in bamboos, and 
4-4 per cent of that of minor produce. 

The removal of timber by purchasers is also regulated in 
various ways adapted to the customs of the country. In the 
case of large purchasers (such as the Bombay-Burma Trading 
Corporation in Burma) whose trade is dependent on the supply 
of mature timber, permission to fell and remove trees of the 
more valuable kinds is granted under the conditions of a con- 
tract that provides for the payment of royalty at fixed revenue 
stations ; in the case of smaller purchasers of the less important 
kinds of timber, felling and removal is allowed under the 
authority of a pass or licence, the cost of the produce being 
generally paid in part at the time of its issue. Both these 
systems, though not affording an ideal degree of protection, are 
suited to the requirements of the trade and to the amount of 
supervision available, and special care is taken in checking the 
removal of the more valuable timber. As regards the collec- 
tion of minor forest produce, a similar system of passes is 
adopted, or the productive areas are leased, or personal 
collecting licences are issued for a fixed period. The collection 
of grazing dues is often made through the agency of the Land 
Revenue department, sometimes also by the Forest officer. 

The measure of control exercised over the enjoyment of 
free grants by right-holders depends almost entirely on the 
demands upon the forest. In some Provinces those so privileged 
have up to the present seldom exercised their full rights in 
Reserves, having ample provision for their needs in the ad- 
joining Unclassed areas; in others the greatest care is necessary 
to prevent excessive removals of timber from a forest taxed 
perhaps to the full extent of its yield. Between these two 
extreme cases the necessity of restrictive rules is determined ; 
in the one case registers and permits are not called for, in the 
other, care is required in their upkeep or issue. It is, however. 
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impossible to give briefly any but the faintest outline of the 

schemes for regulating the exploitation of timber and produce 

throughout India, for they differ in each Province and are 

conteolled by a multiplicity of rules adapted to the customs of 
the inhabitants. 

The direct value of forests to the state may be gauged by 
the financial results of their working. In 190 j the gross revenue 
collected through the agency of the department amounted to Rs. 
i'>97. 70,000, and the value of grants to right-holders and others 
was estimated at Rs. 33,10,000. More than 40 per cent, of the 
total revenue is denved from Burma, while next in importance 
in this respect come the forests of Bombay and Madras. The 

^-47,00,000, minor 

produce Rs._29,oo,ooo, and receipts from grazing Rs. 12,00,000. 

he steady improvement in forest revenue is worthy of note • 
between 1864 and 1867 it averaged Rs. 36,29,000 ; by 1887 

y 1897 to Rs. 1,74,50,000. During the same periods the 
expenditure had increased from Rs. 13,99,000 to Rs. 71,42,000 

and Rs. 96,57,000 respectively, while in 1901 it amounted to 
t<.s. i,ir,6o,ooo. The proportion of expenditure to gross 
revenue is now about 57 per cent. ; and of this nearly 26 per 
cent. IS spent on administration, 28 per cent, on working 
protection, arid improvement, while the remainder represents 

seTtlelrr^f new Reserves by 

settlement and upon their demarcation and survey. 

^ The net revenue of the Indian forests has between 1865 and 

of thVlf t to Rs. 86,00,000 ; and the yield 

men^ h protection and improve- 

ment, be more than sufficient to meet increased demands on 
their produce hereafter. ucmanas on 

Tf thTr™® Government receipts from Indian forests 

is mv^^fri fo T °ther produce from state forests 

IS given free (or at reduced rates) in large quantities to the 

Ss\mo‘^TV''r*® °f these 

of ffie mos? ’ ^ ""7 t6 per cent, 

enormnu f f^^^^ts, ^hile the 

SconSZ^^^^ bo taken 

in India inmt ^ that there are 

BrSh rTv? ^ft®*.^teas outside the direct control of the 

private ’ property of Native States or of 

puvate mdividuals. The statistics regarding these forests are 
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difficult to obtain, as in many cases the areas are unsurveyed 
or their administration is not separately controlled, but the 
following details are of interest 

Taking first the most important Native States, where a more Native 
or less complete system of forest management has been intro- 
duced, the following may be mentioned : — forests! 

Hyderabad possesses an area of about 5,000 square miles of 
State forests, which produced in 1900 a revenue of about Rs, 
2,80,000, against an expenditure of one-half that amount 
These results will probably be much improved when the 
forests are demarcated and settled ; at present there is much 
to be done in these directions. 

Mysore possesses about 2,000 square miles of Reserves, 
with a gross revenue in 1900 of about 13I lakhs and a net 
revenue of nearly 9 lakhs. Nearly three-fourths of the revenue 
is derived from the sale of sandal wood. Fire-protection ex- 
tends over 1,500 square miles. 

Kashmir has 2,180 square miles of settled State forests 
where fire-protection is well established. The revenue in 1901 
amounted to Rs. 8,80,000, with an expenditure of Rs. 5,80,000. 

Jodhpur, on a forest area of 343 square miles, collected in 
rgot a revenue of about Rs. 20,000 and expended nearly the 
same amount 

Travancore has 1,800 square miles of Reserves, nearly all 
being fire-protected. The revenue in 1901 was about 5-I lakhs 
and the expenditure a little in excess of 2 lakhs. 

Besides these States there are others of less importance that 
possess large forest areas amounting on a very rough estimate 
to about 42,000 square miles; while the forests owned by 
private individuals in the British Provinces are supposed to 
extend to at least 77,000 square miles. ■ Not that the whole of 
these areas are covered with tree growth. Some contain merely 
scrub jungle on hill slopes; in others the principal yield is 
grass or some other minor product. But there are also tracts 
carrying valuable timber ; and as there is, ordinarily speaking, 
no state interference with private' forests, and no special law 
for their protection, it depends on the owners whether they are 
treated rationally, with a knowledge of their influence on the 
welfare of the people and the future income from the estate, or 
regarded merely as a source of immediate wealth to the indi- 
vidual possessor. The latter case is gradually becoming more 
rare ; the example set by the Government of India, in regu- 
lating the management of state forests, and the results of that 
management in increasing the prosperity of the coiftitry and its 
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revenues, are too manifest to be overlooked ti.. j 
of forest conservancy are accordingly now bein? recot'^'^^T^®® 
only by the more enlightened IndL princes brn br 
proprietors throughout the country ^ ^ 

“r"* 

condition, og^lated progress in these respects In the e t-- 

as aa S.^afa" 

finds his sphere of action in advance of the wav^ of 
caused by increased prosneritv in civilization 

his preparations for fh?r ^ In 

n contact with forest tribes who, whether timid S t 
simple or cunning, all possess the common charadris t 
mg with intense jealousy any interference wit^Jh t i 

only dimly saal^re S'vanae rf ?' y 

oithar aadnction or aiso^rS.” S fo” LT™ 

stronpr .itality. Tho policy „f ,hc GSmcMorT"® ‘ 

permit no sudden imposition of restrictions That 
accustomed mode of life of thecfs t -k v ^ 

conSdeoco by bi„dL‘f a^d Idllh',”"’" “ 

supporting commnnities, adtnowledgiig the site alTh', 
of those questions hitherto deoided by Xbl lZ 
jnstice. It is on the manner of givinsi Sto th "" 

the success of the inauguration of forfst come'' ^ I 
depends ; for here, even more than in the °fien 

hzed parts of the Empire the work nf !t civi- 

on only comntenoe Ih the anqlsoe^ rf S 
•nd only progress with their assisLce -nhhb.tanrs. 

With very few exceptions all forest trihec ri«Ta j 
extent on agriculture to supplement tt. ^ 

though hunting, fishing arid the e n r ^ ^’tPply. even 
may form the most important n! ^ ^o^'est products 

of them are nomadic of necessifv thL 
and practise shifting cultivation^at th J 
ters; all are armed with the best weT fiead-quar- 

ture or procure • and as a mie f ++ • manufac- 

method, nf tattooing in red or blue or other 

methods of permanently impressing the tribal To if 

■inn of Ur, ligr^i o “ whS Mh^f 
nnd .ho r^nlting di„i„"J^> ‘‘f 

Orests can afford, the formation of viliace^comm 

mg permanent cultivation must gradual^ possess- 

auon must gradually ensue; and though in 
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the first instance such villages are self-supporting even to the 
smallest detail of domestic requirements, yet in time many 

savage customs and arts no longer necessary in a settled life 
■will entirely disappear. 

Probably the most primitive of all forest tribes are the Tara- Typical 
was of the Andaman Islands. They are true forest folk who 
never leave the deep shade of the evergreen forest and subsist 
solely on the vegetation and animal life around them. Totally 
ignorant of agriculture, they have only recently made acquaint- 
ance with the value of metals and are now ready to take life or 
to risk their own, in order to acquire an iron implement which 
shall make its possessor superior to his fellows. With them it 
has hitherto been impossible to open up friendly relations, and 
the armed escort that must accompany the workers in their 
forests is not always successful in protecting men and elephants 
from their arrows. 

Numerous tribes, such as the Chins and Nagas, still exist in 
the wild hill forests of IJurma and Assam, who though warriors 
and hunters yet have permanent villages, more useful as tribal 
stiongholds than as centres of agriculture- It is but a few 
years since entry into their territory meant death or slavery, 
and still more recently their well-organized raids were a terror 
to the surrounding country. To-day they are gradually re- 
nouncing their savage life ; for a knowledge of the power to 
punish followed by confidence, first in the individual and then in 
the Government, works wonders even in a single generation. 

More directly under these restraining influences are the 
Kachins and Karens of Burma. The former possess no written 
language, they are worshippers of demons with whom imagina- 
tion thickly peoples the forests, hospitable but revengeful and 
unforgiving, and delighting in the most persistent blood feuds ; 
the latter are more advanced, reserved, and suspicious, yet 
mixing with the people around them and tending largely to 
Christianity in the place of a lost religion. Both practise 
shifting cultivation; both are hunters who also hold human 
life of small account. 

Other tribes, less in number and of smaller importance either 
politically or to the Forest oflficer, are found surviving in almost 
every Province in India. Under a less gentle rule they would 
long ago have disappeared ; at the present time their protection 
and maintenance is often a first charge on the forest estate of 
the Empire, and in many localities the extension of forests and 
their management must continue to depend to some extent 
on the treatment and requirements of these jungle dwellers. 
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In the successful management of the forests one of the most 
important details is the method by which the produce can be 
extracted and conveyed to a profitable market. However ex- 
cellent the main system of communications may be, there yet 
lemains the problem of bringing timber or other material from 
the forest to the road, railway, or river that leads to the place of 
utilization. In very few cases can the use of costly appliances 
be justified in the extraction of a widely scattered crop, and 
hence the large employment of bullocks, buffaloes, and ele- 
phants in forest operations, not only in wheeled traffic but also 
by the more interesting method of carrying or dragging. In 
some parts of India the extraction of produce is almost entirely 
dependent on the aid of bullocks and buffaloes, and long files 
of these animals, under the control of wild Banjaras or Mu- 
hammadans, may be met on forest paths laden with bamboos 
or scantlings j in others cattle are yoked to larger timber and 
drag it by sheer strength to the desired locality. Farther east 
the employrnent of elephants in the working of large timber 
IS almost universal. Here heavy logs of from 2 to 6 tons are 
dragged to those creeks where good floods may be expected in 
the monsoon months, and are thence attended in their passage 
to the mam river by elephants, who push the stranded timber 
into the stream, or, at the peril of their lives, relieve a ‘jam’ 
in some dangerous turn. The work of these sagacious animals 
does not, however, end in the forest ; for on the arrival, perhaps 
after many months of adventure, of the timber rafts at the sale 
dep6t the elephant is again ready to drag the logs from the 
water, and is responsible for the methodicararrangmnent of the 
various lots, for piling the heavy timber of the reserve stock and 
for Ae accurate stacking of the sawn scantlings. It is not Lr 

intelligent and willing animals 
Jiould have increased with the extension of forest operations. 

1 heir price has in fact more than doubled during the past few 
years ; and the protection of the wild herds against the hunter, 
and the introduction of ‘kheddas,’ have become necessary if 
the supply of these valuable workers is to be maintained. With- 
out elephants it would, under present circumstances, be impos- 
sible to meet the demand for teak timber throughout the world, 
^ater on they too will disappear, for the conditions of forestry 
m India are undergoing the most rapid changes, and when man 
m er eres to assign the limits of the forest and regulate its 
growt e interferes also with the freedom so essential to the 
existence of its former inhabitants. 
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APPENDIX 

Since the closing of the Royal Indian Engineering College, 
Cooper’s Hill, at the end of the session in 1906, probationers 
for the Indian Forest Service are appointed by the Secretary of 
State upon the results of a competitive examination conducted 
by the Civil Service Commissioners. The period of probation 
extends over three years, two of which are spent at Oxford and 
the third on the Continent. Those who pass through the course 
satisfactorily receive the diploma of forestry from the University 
of Oxford, and it is expected of them that they should also 
obtain a degree in the Honour School of Natural Science. 
They are then appointed Assistant Conservators in the Indian 
Forest department 
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mines and minerals 

Sculiar out most prominontlv in , c, 

S to a,, of Jo "ioml industries of India is the f « nr^e, T 
noth„g has been dene to develop those Set SS ' 

S It TS” “f 0^0? iStS 

While most striking progress has been made durimr rt. I 
years in opening out deposits from which product^ are^btSTd 
suitable for export, or for consumption in thrcountrrh- 
may conveniently be called direct processes ^ ^ 

In this respect India of to-day stands in contrast to the 
™^sosss of a century ago. The European chemist armerl >i 

st'Sf anV- “’'’"Tr ““ ‘"f ‘S 

sea freights and increased facil ties for internal dfcirhb.tb- , 
the spreading network of railways, has “altf ““it 

mariufaetures'oftbt' thTvSus dk°r“ Unntishing native 

vitriol, copperas, copper 10.770, atd “T”*' 

curtail the Lnori ’ seriously to 

export trade in nitre and borax TKa 

of the native-made iron, the early antidoation of 

now employed in Eurone for J ^"“'^'Pabon of the processes 

steels, id itisSodSs 7 ”""f““™ of i-igWass ' 

country a prominent niv . copper and brass gave the 

1 *1 ^ P inent position in the ancient metallTiro-iVot 

while as a chief source of nine ludi. hid Ils“ 7 oSe 7 S 
pol.t.0.1 rmpormnee until, less than forty ,0.77 ,b?', 
cal manufacturer of Eurone found? / ^ the cherai- 

cheaper and more effective^comnounH by-products, 

explosives. mpounds for the manufacture of 

mS'\ of railways, the development of mt,n f 

imports, tures connected with Jute cotton anri ^ j . manufac- 

extending use of elecStv 

chemical products in S h^ ^^-1 “d 

the stage must be reLhed!t wtvt rf ^ 
products requirS buT n.!- ‘J’^^bdty of 

tions necessary fo ’r the ^™Pbbed, will satisfy the condi- 

be eco„o„icalTy ti„a«'i^“ 7 ^^^^^ ■b- jbioh can 
industries. ^ supply of groups of 
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)f glassware, earthenware, porcelain, hardware, cutlery ^^lineral 
tiery, millwoi*k, and railway plant, of which the value is 
Tse, very much greater than that of the materials from 
they are maniiliicttired. The value of these articles 
add almost £8,000,000 sterling to the sums detailed in 
[lowing table, which shows the values declared for im- 
^ simple minerals and direct mineral products, nearly all 
tch Eie represented among the known resources of 
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*903. 

2403,865 

2,396,208 

987*618 

408,941 

37943S 

238,438 

236,925 

198,811 

124,392 


77 !i 3<5 

53ii49 

30,648 


Averag^e. 

P 

2,456,875 

2,244,908 

i. 5‘7>969 

1,090,843 

835,319 

451,766 

377,497 

302,314 

187,740 


174,970 

136,444 

137,014 


06,084 

28,269 




10,158,253 
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are obtainable, to estimate the progress in the mining industry 
of India during the past six years. These values are not in f v 
sense comparable with those for the same minerals imported 
from otner countries ; they are in reality the prices obtafnable 
either at the pit-mouth in the case of coal and n nf 
consurned in the country, or at the sea-coast in theTse tf 

minerals.exported. In the case of manganese ore fo7inSlf 
s !h 7 ^ ^ Indian seaboard 

From this table it will be seen that there has been a steirlv 
uninterrupted progress in production, from an estimated va7’ ' 

: ■„ t: “ - .903-rsrrf 

mineral h., con.ribu"/"" 


Minerals. 


Gold 
Coal* 

Salt f 

Saltpetre t 

Petroleums 
Rubies 
MicaJ 
Manga- ) 

, nese ore j 
Jadestone ff 
Iron ore fj , 
Graphite § . 
Tin , 
Magnesite § 
Amber 


1898. 


1899. 


Total 


£ 

r, 60S, 504 
957,i<52 

35^'.933 

265,896 

67,897 

57i95o 

53i890j 

27,426 

41,780 
12,403 
no 
2;553 

t • ■ 

x,o6i 


1,724,906 
1,063,820 
3x2,682 
232,896 
125,684 
90, ■ 

73,372 

39,529 

42,120 
12,836 
7.620 
7,900 
56 

I5I 


1900. 


IQOI. 


1902. 


'.Sgi.rfi?! 

b.S 43 ,o 8 i 

3^S.97oj 
2 s6,3io| 
M8,7,S.Sj 
97,.Si6| 
'° 9 . 554 | 

77 , 304 ] 

5^)9551 
11,171 

9 , 14 . 3 ] 
8,534] 
150] 
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1,930,411 

', 32 . 3,372 

409,019 

294,249 

200,342 
^ 04,476 
70,034 

79 , 1 X 9 


£ 


46,377 

I 3 . 59 S 

13,635 

7,773 




120,538 


II 


3,455,565 3,734,420 4,338,025 4,492,416 4,513,283 


43 ‘ 


1903. 

Average. 

£ 

£ 

2,302,490 
^9 ^299,7x6 

'1,904,719 

1,225,677 

S 3 .3.30,147 

io 288,487 

347,897 

262,603 

6 3 . 54 , .365 

185,810 

5 9^,575 

4 S6,277 

^ 9.345 

80,120 

8 132,741 

79,443 

3 47,676 

44,770 

^ 14,963 

13,584 

3 16,970 

ir,98r 

9,153 

6,875 

550 

S ^9 

4X4 

362 

j4,9S8,527 4 

■.253,705 

1 


Spot prices. without duty. j ^3, . , 

. II Estimated values for Provinces oti^ u,S'rneai. * 


Classifica- 
tion of 
valuable 
minerals. 


The products may conveniently be described ifi j 
be adopted in the official Manual of Economic ° f- 
will contain a summary and rnmr,T J , . Geology, which 

reports hitherto published. ^ ^ papers and 

<1,= minad, grouped » 

and coal, petroleum, amber. 
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II. Metalliferous ?ninerals, including the ores of gold, silver, 
tin, copper, zinc, lead, antimony, iron, manganese,' 
chromium, nickel, cobalt, tungsten, titanium and alu- 

minium. 

III. Materials for construction^ including building and 
ornamental stone, slate, lime, cement, brick-clay, and 
sand. 

IV. Minerals used in various industries, such as abrasive 
materials, mineral pigments, refractory materials and 
materials used for pottery, for other indigenous in- 
dustrial arts, for agriculture, and for the chemical 
industries. 

V. Gem-stones. 

^ Coal, which takes the first place in our system of classifica- Coal, 
tion, is at the same time, to the country as a whole, the most 
valuable mineral product being worked. Its actual value, as 
estimated by tlie low price wliich is accepted for it in sales at 
the pit-mouth, comes next to that of gold ; it is by far the 
largest supi)orter of labour, and 94 per cent, of the material 
raised is consumed in developing the domestic industries of 
the country. 

During the |)ast twenty years the production of Indian coal 
has risen from 1,397,818 tons in 1884 to 7,438,386 tons in 
1903, and the consumption by the growing manufacturing in- 
dustries has progressed in a similar degree. 

The railways have been the chief consumers of Indian coal, Consump- 
and their rapid extension has naturally introduced it to new 
markets, supplying the requirements of the large ports and the coalbythe 
rapidly growing manufiicturing industries near the large cities, railways. 
In 1884 only 68*9 per cent, of the coal consumed on Indian 
railways was of dome,stic origin; but this proportion has 
gradually risen until in 1903, out of 2,221,585 tons of coal 
consumed by the railways, 99*2 per cent was obtained from 
Indian collieries. 

The total imports of foreign coal have decreased, but in a Imports 
smaller proportion, from 848,367 tons in 1894 to 192,729 
in 1903, while markets have been found for Indian coal at the coal. 
Indian Ocean ports, and exports have gradually risen 'from the 
beginning of the trade in 18S6 to 441,948 tons in 1903. It is 
evident from the comparatively small amount of both imports 
and exports that the great development in the production of 
Indian coal has been made possible by increased consumption 

* ^ 4 * 1 

in domestic industries. The total local consumption is now gumptimT* 
about 94 per cent of the production, and 30 per cent, of the of coal. 



[CHAP. 


132 THE INDIAN EMFIEE 

average annual consumption of nearly 6,000 000 ton, nf . 
during the past five years has been taken b^th. f 
Although the coal consumption on the railw,T 
gradually rising, the production and total consumm'^^- 
country have increased at a greater rate ■ and Tt r 

therefore, that other coal-consuming industrf,! 7 f '^.^'^'dent, 

daveloped 

° K «<■ C”! during the past f. , 

years about 95 per cent, was raised from theTn I 

•nd bSSsS, .1.. PunS! 

coaTtlf from the Gondwan, 
fields. coal-fields during the past five years ^ondwana 


The Ben- 
gal coal- 
fields. 


The 

I^anlganj 

field. 


Province and Field. 

1899. 

1 

1900. 

190 1. 

1002. 

j — 

i 1903. 

Tona 

Bengal : 

Baling . 
Baltonganj 

Tons. 

2,098 

Tons. 

1,490 

_ ? 

Tons. 

• » 

Tons. 

• • 

Giiidih 

Jherria 

Tajmabal . 
I^aniganj 

Central India ; 

! 628,777 

; '.007,236 

{ 412 

2,396,742 

707 

712,727 

*^710,757 

397 
2,552, 4H 

.3,881 
694,806 
^946, 763 
436 
2,841,699 

^9,35 2 
776,656 
2,420,786 

1 219 

3,042,223 

» t 

53,557 

766,871 

^93,729 

335 

3,066,720 

Umaria 

• « 

Central Provinces : 

164,569 

164,489 

164,362 

ii 

1 

'71,538 

'93,277 

Mohpani 

Pench valley [ 

Warora 

• • 

Hyderabad : 

23,596 
• • 
132,980 

39,612 
• • 

^33,230 

43,046 
* , 
148,470 

43,645 

'5.3,336 

t 

3^443 

88 

127,623 

Singareni 

401,216 

4^9,291 

421,218 

455,4^4 

362,732 

Total 

4,757,626 

5>7S5jii4 

6,264,681 

7 >oS 3 ,i 79| 

7,076,376 


of Gondwana strata faulted ^ are patches 

gneisses, and arranged as fbS r and 

the valley of the Damuda rLr ^ 

The easternmost of these fields known ac .k t,- 
bemg the nearest to Calcutta and L f ® Raniganj field, 

connected by railway with die chieTmlrfr f ^ 

41-2 per cent, of the total coal nrodn having yielded 

worked in this field more than 

merely supplied local r^m • century ago, but its output 

way entered the field in 
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The Gondwana system is represented in the Raniganj field Ckssifica- 
by beds ranging from the Talcher series to the Panchets [hTcLd 
^cf» Vol. Ij chap, ii^, the strata being so disposedj with a wanas 
general southerly dip, that the oldest rocks are found resting 
on the Archaean gneisses on the northern boundary of the 
field, while the younger series follow in order as bands, with 
outcrops trending roughly east and west, until in the south the 
Panchets are found as irregularly shaped outliers. The coal is 
confined to the Damuda series, which in this field is divided 
intO“ 


3. RanTganj stage , . . about 5,000 feet 

2. Iron-stone shales . . , about 1,400 feet 

I. Barakar stage , . . 2,000 feet 


Coal-seams occur in the Barakar and Raniganj stages, and in 
this field about 69 per cent, of the total output is obtained 
from the younger or Raniganj seams. The formation lying 
between is worked for its clay iron-stone nodules, which are 
used in the blast furnaces at the Bardkar iron-works. 

Coal from the older Barakar seams differs from that raised Compost 
from the Raniganj stage in containing a smaller percentage of . 
moisture and volatile hydrocarbons, with a larger proportion and lars- 
of fixed carbon. The distinction is specially constant in re- 
gard to the included moisture. Barakar coals yield very nearly 
i per cent of moisture, while the average amount in a series 
of assays of samples from the lower seams of the Raniganj 
stage is 3*81, and from the upper seams of the stage 6-86 
per cent 

Next to Rinfganj in importance, and gradually approaching The 
it in output, comes the Jherria field, which is about 27 miles 
long and 9I wide, including only the Raniganj iron-stone ^ 
shale and Barlkar stages of the Damuda series, with the base- 
ment beds of Tllchers. Workable coal occurs in the Raniganj 
stage; but operations have hitherto been confined to the 
BarSkars, in which there are eighteen well-defined and mostly 
valuable seams, varying from 5 to 30 feet in thickness. As in the 
Raniganj field, a large amount of damage has been done to the 
coal in this field by dikes and sheets of a peculiar igneous rock, 
which in composition agrees more with the peridotite family 
than with any other. The quantity of coal available is, how- 
ever, so manifestly in excess of the present, and immediately 
probable, demands that the question of considering a possible 
exhaustion of supplies may be postponed indefinitely. Ten 
years ago the Jherrii field was not worked; but in 1894, 
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The 

Bokaro 

and 

Ramgarh 

fields. 


The 

Karanpiira 

fields. 


The Dal 

tonganj 

field. 


The 

Glrldih 

field. 


The 
Satpura 
group of 
fields. 


following its connexion by a branch line with the East Indian 
Railway system, the output was 14,818 tons, and from this 
beginning the production rapidly increased, until in root the 

output of Jherria (2,493,729 tons) represented one-third of the 
total coal-production of India. 

of Bokaro, covering 220 square miles, lies 
near the west end of Jherna. There are some very thick 
seams m the field, and the total available coal supply is esth 
mated to amount to 1,500,000,000 tons. The smaller field of 
40 square miles, situated in the Ramgarh ildka of Hazari- 
agh Distact includes representatives of the stages ranging 

Srbed the Raniganj beds; but the coal is much 

disturbed and apparently not so pure as in the previously 
mentioned areas. t musiy 

lie m die Karanpura fields 

he at the base of the southern scarp of the Hazaribagh plateau 

this ar^r their / '^hich contain coal in 

this area the southern covers 72 square miles, while the 

northern field has an area of 472 square miles. Some of the 

SS inTir a °i/- '‘"tl the amount avail- 

able in both fields is estimated at 8,825,000,000 tons. 

A field which has recently been opened un' nVe 

.he e.«hve .““f Z 

trict. The connexion with the East Indian Railway cvetAn, 
made in 1901 opened this field for the market of Ae United 
rovinces, and in that year work commenced in earnest with 
-^output Of 3,881 tons, the production rising to 33,557 

I he small patch of Gondwana rock:;, covering onlv 11 

S llazSlr/ subdivision 
in Indk ife 

in inaia. in 1844 it was estimated fhnf- tK« • 

sources of .he Mh ,o..d yield el« 

and this is being taken out at the rate of 750,000 tons a year ’ 

to A/wIt we ha formation 

, e have an exposure of GondwSna rocks whiVh 

m„s. have been preserved for son,e time b^he D.tL ^ 

which the smtion of Pachmarhl is situated. Undemeathihese" 
however, the lower coai-bearing Gondwltn™ r^es ,™d 
Ctopptug out on the notd. side neat MohpW, in 
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pur District, and on the south in the Districts of Betul 
and Chhindwara. To what distance this group of Gond- 
wana rocks runs east and west under the Deccan trap and 
the Narbada alluvium is not known ; the exposure gives us 
a glimpse of the mineral wealth which is hidden by the great 
system of trap-flows. 

The Mohpani area was worked from 1862 to 1904 by the xheMoh- 
Nerbudda Coal and Iron Company, and was then handed 
over to the control of the Great Indian Peninsula Railway 
Company, by which most of the coal hitherto produced has 
been consumed. A recent estimate gives the amount of work- 
able coal in this field as rather more than 8,000,000 tons. 

The great belt of Gondwana rocks, which stretches north- The 
west from the neighbourhood of Rajahmundry along the valley 
of the Godavari and Wardhfi rivers, passes under the Deccan Gondwans 
trap-flows about 60 miles south of Nagpur. At Warora, near mcks. 
its north-western end in Chanda District, and at Singareni 
to the south-east in the Nizam’s Dominions, portions of the 
enormous stores of coal in this great belt have been worked. 

The collieries near Warora have been worked since 1871 by The 
the Government, but considerable difficulties have been met 
with, owing to the great influx of water in the mines, and to the 
occurrence of underground fires arising from the spontaneous 
combustion to which the coal is liable. A large quantity of 
the coal in this field has been completely destroyed by fire, 


and the .amount which can be profitably extracted is now 
rapidly approaching exhaustion. Operations are in progress 
for the extension of the railway beyond Warora, and for the 
development of the thick seams of coal known to exist to tlie 
south of Chanda near the Wardha river. 


The Singareni coal-field is an elongated strip of Lower The 
Gondwana rocks near Vellandu in the Nizam’s Dominions, ® 
having an area of 19 square miles. The principal seam worked 
is about 5 or 6 feet thick, and is estimated to contain oyer 
40,000,000 tons of coal, but thicker seams are also being 
opened up gradually. Since the commencement of mining 
operations in this coal-field in 1886 the output has rapidly 


risen to more than 400,000 tons a year. , v 

The band of Gondwana beds preserved in the valley of the 

MahSnadl and its tributaries covers nearly as much ground^ as 
that in the Godavari valley, and although the lower coal-bearing vvana 
beds are known at several places, the seams have not yet een 
worked. Those of Talcher, Raropur (Ib river), Raigarh, and 
Korba are in Bengal, while farther north-west, on entering the 
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area under the Central India Acenev u 

exposures is that occurring netr Um^S^fn fhTsta^e S’ R 
on the Katnr-Bilaspur branch of the BenSl N^nl P 
Six good seams are known in this held bu7f7 
worked. The amount of workable coal hX ?" 

borings is estimated to be about , , ^ ° 

we„ opened „p in .sCand .t r! 'T 
increased to 193,277 tons in 1903. ^ gradually 

The only Gondwana coal * t 

lirahs of the Peninsular area is that whfch ha^bS 
in the Darjeeling area and farther east t p? 

As the Gondwana rocks in thesp n * ' 1 ^od Assam, 

the folding movements by which the' involved in 

formed, the coal-seams have been crusImJTf f 
characters of the coal itself have hppn ' ^’ , Physical 

difficulty in working would be caused bv’tr'T'^ ’ ‘'Additional 

age, airoX^tthrSd^' “<* '''orSan. 

coal have b^en wold “ c" CL 1“”®' 

along Ihe foothilL of the H'Lii1hva”'f 'j?Il’“'“'*''®al«chistSip 
Burma, and in the Andaman an/br’ in 

frequent occurrence is in association*^ v-hSir"^^' ”^^^6 most 
stones, though the richest deposits namIlVt?“'”““^'^'^ 

cxtra-peninsuL fieS tZ olhfoT'T"’ 
of Tertiary age. The outpm for Ti ?? 
years is shown in the table^on the n2t°^‘^“^ P^®‘ 

extra-peninsular 7easfdifffr\om thI^^ are being worked in 

taming a larger proportion of rnokf A^°als in con- 

carbons; and though as variable and volatile hydro- 
III thickness of seam, some coals are as they are 

III Assam, with a remarkably low percentlT^^^^f 

calorific value. The high f ^ a high 

North-cagi An calorific Value. ’ cause of 

Assam. • ^ most promising among theise ic tk 

An north-east Assam, one of whth^ f ?“P occurrences 

Assam Railways and Trading ^oLTnv ^^A^ked by the 

g company, which commenced 
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operations at Makum (27° 15' N. ; 95° 45'E.) in 1881. The 
collieries are connected by a metre-gauge railway with Dibrugarh 
on the Brahmaputra river, which, being navigable by steamers, 
forms both a market and a means of transport for the coal. 


Province and Field. 

1899. 

1900. 

1901. 

1902. 

1903. 

Assam : 

Tons. 

Tons. 

Tons. 

Tons. 

Tons, 

Makum 

Smaller 6elds . 

^ 3 J ,933 

807 

215,962 

774 

254»ioo 

• • 

220,640 

456 

2397328 

• » 

Baluchistan : 






Khost 

Sor Range ind Mach 

11,689 

26^ 

17,664 

5.617 

18,431 

6,225 

25,982 

7.907 

36,444 

10,465 

Burma : 



Shwebo: Tbingadaw 
Kashmir : 

8,105 

10,228 

12,466 

137302 

9,306 

Ladda 

Punjab : 

• • 

« • 

• • 

1,138 

999 

Dandot and Pidh 

Other mines 

8i,2’S 

617 

74,085 

• * 

67,730 

55,373 

43,704 

Rajputana : 






Bikaner . 

• • 

9,250 

12,094 

16,503 

21,764 

'Fotat. 

.335,634 

333,578 

371,046 

34 1 ,30 1 

362,010 


The coal-bearing rocks to which the Makum field belongs 
stietch for 40 miles to the north-east, and can be traced for 
100 miles to the south-west, along the northern front of 
the Patkai range. Near Margherita, where the collieries are 
situated, the average thickness of the thickest seam now worked 
is about 50 feet, and in the Namdang section it increases to as 
much as 80 feet, and is persistent with little variation for a 
distance of 6 miles. 

An interesting feature in connexion with these coal-measures 
is the almost constant association with them of mineral oil and 
brine springs. 

It is only necessary to refer briefly to the chief among the Burma, 
remaining occurrences of Tertiary coal in the extra-peninsular 
areas. Besides that which has been worked with indifferent 
success in the Shwebo District of Burma, where the output 
reached 13,000 tons in 1902 but is now rapidly declining, the 
thick coal-seams in the Lashio and Nammaw fields in the 
Northern Shan States are receiving attention on account of 
their proximity to the Mandalay-Lashio Railway. 

Po.ssibly the most important of the coal deposits in the west Baluchis 
occur in Baluchistan, where, however, the disturbed state of the 
rocks renders mining operations difficult, expensive, and often ’ 
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Pnnjab, 

Dandot. 


Pnnjab, 

Mianwali 

District. 


Rajputana, 

Bikaner. 


Petroleum. 


dangerous. Besides the small mines now open in the 
range, south-east of Quetta, and in the Bolan Pass at MaS' 
cohieries have been worked since 1877 at Khost (30° 12' N • 
7 40 E.) on the Sind-Pishin Railway. The two seams wnrV ’ i 

have an average thickness respectively of 36 
since the commencement of mining operations in tS,C 

eased ,o ,o„sr. g" ■ 

that Lgti sM " S ”d“ “ “ 

.htr rbe only valnab e sea7viS 

Nurnmu ,t,c limestone. The mines at Dandot and at Pidh 
Western Pad ' '’^"’i-oast. liave been worked for the Northl 

tSa * output, from a maximum of 81.218 tone m 

99 o 43>7 o 4 tons in 1903, and during the last two years thev 
have been worked at a loss. ^ 

Some minor_ works, not beyond the scale of ordinarv nr^ 
specting operations, have been conducted on the deDOsitf of 

ofStl oAt l®? “> »bontya,o^o”„n“ 

Mote promi”?deD»mi°of 7° 
bfkc piuimsing deposits of Tertiarv coal opour tw, at • 

range, twentv-foor rr,;iAA r u occur in the Maidan 

locality has as yet been attempted. ^ 

of dark-brown colour, with included lumps of fossil 

the C"o7 SS; XTirTrl “s “*"• " 

s rratiSLf " r “ 

Railway, has been construJted'lolsSf theT 

colliery. There has been a arad^! • ^ of the 

1900, the return for 1903 being afybTS 

characters of the naturd fuel form 1 drawback m ^ ^ 
locomotives * but « • awoack to its use m 

satisfactory briquLes cal f ^ show that 

moistore is redneed. »d the S^^dff , '''' 

vea^.°f “nde during the cast few 

years m developing the netrATA.™ me past tew 

the case of anv erK; resources of India than in 

amounted to li too' Product Jti 1894 the production 

™.T“eSv 88!o'oT ® r by >903 it had 

only 1.29 per cent of’the contributed 

y 9 per cent, of the world’s supply of mineral oil in the 
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same year, and is still a large importer of foreign oil, of which 
about 75 per cent., amounting to 64,000,000 gallons a year, 
comes from Russia, and 19 per cent, from the United States, 
while large quantities are now being obtained from the pro- 
ductive fields in the Dutch East Indies. 

The petroleum resources of India are confined to the two Occur- 
systems of folded rocks at either end of the Himalayan arc fodian 

(i) the Iranian system on the west, including the Punjab 
and Baluchistan, and continued beyond British limits 
into Persia, where the oil-fields have attracted interest 
for many years ; 

{2) the Arakan system on the east, including Assam and 
Burma, with their southern geotectonic extension to the 
highly productive oil-fields of Sumatra, Java, and Borneo. 

In both areas the oil is associated with 1 ertiary strata, and 
has probably had similar conditions ot origin, but the structural 
features of the two areas are not equally suitable for the 
retention of oil in natural reservoirs. In Burma, however, the 
conditions arc ideal : the well-known Yenangyaung field lies in 
a NNW.— SSE. flat anticline, the axis of which by variation^ in 
pitch has produced a fiat dome in the Kodoung tract. Ihe 
rocks in this dome include several porous sands at a depth of 
over 200 feet, covered by impervious clay-beds, which help to 
retain the oil In the Baluchistan area the rock-folds have been 
truncated by agents of denudation, or have been dislocated by 
earth-movements, and much of the original store of oil has con- 
sequently disappeared. Oil-springs are common enough, but 
they are not connected with reservoirs which can be tapped by 

artificial means. 

In the Punjab, oil-springs have been known for many years. Punjab, 
to exist in Rawalpindi District and farther to the south- 
west ; but the total output of the Punjab is small, ranging 
between i,ooo and 2,000 gallons a year. 

Unsuccessful attempts have been made to develop the oil 
resources indicated by springs in different parts of Baluchistan. 

The most prominent of these are near Khattan in the Marri 
Hills and Moghal Kot in the Shirani country, where small 
springs, examined in 1891, were found to yield oil of a very 

As long ago as 1865 an account of the Makum area was Assam, 
published by Mr. H. B. Medlicott, in the Memoirs of the 
Geological Survey, and trial borings were then recommended. 

This advice was followed in 1867, when a Calcutta firm 
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obtained permission to prospect, and struck a promising oil 

^as done until 1883, and only very slow development occurred 
during the following sixteen years. The Assam Oil ComZj 
however, formed in April, 1899, with a nominal capitrof 

fee election of a new refinery at Digboi and in systematic 

ocf ‘hat the output rose from 

Vi. 2,529,000 gallons in 1903. 

' corti 5 a! from the north-eastern 

frequent siKnrafoirnea°r 

irequent signs of oil, nearly always in association with coal anH 
sometimes associated with brine-springs and gas-jets S 

_ ards to Cachar, and through the little-known Lushai Hills 

oil helds of the Arakan coast on one side of the Yoma ('ranc«\ 
and those of fee Irrawaddy valley on the other. ^ 

eastern oil-fields of Burma arc those on the 

_ _ ® ‘he Arakan Yoma (range), in the Irrawaddy vallev 

Jh l . c- ^ ^®"‘'"b?yaiing occuns, through Myin-wan 

i.. Minbu, Tha, °t„™ aS tT” 

tt; fa tho t ‘‘‘'’'>‘>1’”":“ “•l.ich has ,ocJ,a( 

place IS the direct outcome of work in the three fields^ 

Yenangyaung, Yenangyat, and Singu. 'I'he followine- tiWc 
shows thp ‘nrnriiToft/-s*% ° ^ icjiowing^ table 

year:-- oil-fields for the past five 


'V'ear. 

Ycnang- 

yjiuncf, 

Magvve 

District. 

, Sin^u, 
Myingyan 
District, 

Yenangyat, 

Fakoaku 

District. 

Akyab. 

KysLxik - 

pyu. 

TOTAt. 

1899 

1900 

1901 

1902 

1903 1 

Gallons. 

“2,111,514 

27,123,325 

37,482,935 

40,712,142 

56,920,662 

^ Gallons. 

*' * » 

* * 0 

• # • 1 
174,880 

5,617,381 

Gallons. 

*‘^7^30,790 

97701,769 

If ^;^ 43 j 34 ^ 
^ 3 } 824 j, 39 o 
22,665,518 

Gallons. 

50,559 

36,852 

22,355 

36,794 

52,968 

Gallons. 

116,668 

112,342 

93,103 

100,774 

71,962 

Gallona 

32,309,531 

36,974,288 

49 > 44 ^*'/ B4 
542^8,980 
85,328,491 i 

— - — — L 



and 'ocTurs' 'ifv 'T Hukawng valley 

d occurs in very small quantities under somewhat simiE 
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conditions in clays of Miocene age at Mantha in Shwebo 
District, and in the oil-field of Yenangyat in Pakokku District, 

Upper Burma. Much of the material brought from the Hukawng 
valley is sold in the Mandalay bazar for the manufacture of 
beads for rosaries, nadaungs (ear-cylinders), and other trinkets 
for personal ornament 

Ihe amber of Burma differs in chemical and physical Chemical 
characters from previously known varieties, and the name 
' burmite ’ has consequently been suggested for it. The well- pertes of 
known amber of Eastern Prussia contains from 2^ to 6 per 
cent, of succinic acid, and is consequently known to the 
mineralogist as succinite; but the Burmese amber contains 
no succinic acid, though the products of its dry distillation 
include formic acid and pyrogallol. 

Graphite occurs in small quantities in various parts of India Graphite. 
— in the so-called khondalite series of rocks in the Vizagapatam 
Hill-tracts and adjoining Chhattlsgarh Feudatory States, in a 
corresponding series of rocks in Coorg, in the Godavari District 
of the Madras Presidency, and in the Ruby Mines District of 
Upper Burma. But no progress has been made in mining 
except in the State of Travancore, where the amount of graphite 
raised in 1903 was 3,394 tons. 

Of the metalliferous minerals known to occur in India, none Metalli- 
have been worked in recent years except gold, tin, iron, 
manganese, and chromium. Platinum, iridium, silver, copper, ^ 
zinc, lead, antimony, nickel, cobalt, tungsten, titanium, and 
aluminium are known to occur, and for some of them a con- 
siderable amount of prospecting has been undertaken. 

The most valuable among the metals is gold, which, besides Gold, 
being washed in small quantities in the river gravels of various 
parts of India, is mined from a rich reef on the Kolar field in 
the State of Mysore. The attention of European prospectors 
was directed to this area by numerous native workings of 
unknown age ; and since operations commenced on a large 
scale, shortly after 1880, the gold extracted, up to the end of 
1903, hasreachedavalueofnearly £19,000, ooosterling. During 
this period five companies have paid £8,250,000 in dividends, 
while the Mysore State has received nearly £ 1,000,000 as 
its royalty. The deepest workings, now somewhat more than 
3,000 feet below the surface, show little diminution in the 
value or width of the auriferous quartz vein. During the 
past five years the amount of quartz crushed has increased 
from 337,636 tons in 1898 to 546,752 tons in 1903, and the 
value of gold extracted has increased from £1,576,000 in 1898 
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at work at the end of 1903. Crushing commenced at the 
Hutti mine in February, 1903, and the subsequent monthly 
returns have shown a gradually increasing output of gold, the 
total for 1903 being 3,414 ounces. The Kyaukpazat mine in Burma. 
Burma for some years raised between x,ooo and 2,000 ounces 
of gold a year; but in 1903 the particular auriferous chute 
exploited was worked out, and the mine, after some exploratory 
operations, was closed. 

Alluvial gold-washing is carried on in many places in British Alluvial 
India ; but from the fact that the washers invariably combine 
this pursuit with other occupations, and because the individual 
return is exceedingly small and is locally absorbed for jewellery, 
complete statistics are not available. Returns for 1903. show, 
however, that 106 ounces of alluvial gold were obtained from 
the Ladakhi wazarat of the Kashmir State, This amount may 
perhaps be fairly taken as an indication of the annual yield from 
this portion of the Upper Indus. 

Dredging for alluvial gold above Myitkyina on the Upper 
Irrawaddy was commenced about November, 1902, with a 
dredger capable of dealing with 10,000 tons a week. The 
whole of the season (until June, 1903) was spent in prospecting 
the river-bed. Five or six spots were thus tried, and the 
results were considered to be sufficiently satisfactory to warrant 
an increase of dredgers. 

During the past two years surveys of the auriferous deposits 
of India have been in progress. These, so far as they go, give 
little hope of the discovery of rich alluvial deposits in Peninsular 
India, or indeed in any part of India affected by the monsoon 
rains, and dependent on them alone for the supply of the rivers. 

For concentration of gold a comparatively equable current is 
essential— a condition rarely obtainable in the gravel river beds 
of India, where alone gold would be found, for these are almost 
dry during the cold weather and become roaring torrents in the 
rains. 

The greater possibilities of dredging on the Irrawaddy appear 
to arise from the fact that the waters of that river are derived 
from ranges wliere, even during the cold weather, the rainfall 

is heavy. 

Isolated crystals of cassiterite have been found as constituents Tin. 
of pegmatite veins in the Palanpur State and in Hazaribagh 
District, while in the latter area instances are recorded of the 
accidental production of tin from river-sands by the native iron- 
smelters. The principal deposit of tin ore in Hazaribagh 
District occurs in the PSlganj estate near the Barakar river; 
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and unless the prospecting operations carried out some vear. 

‘described, this deposit has received less 
attention than it deserves. 

_ The only persistent attempts made to work tin have been 
in Burma, where cassitente is obtained by washing river-gravels 
in the Bawlake State, Karenni, and in the 7'avoy and Meraui 
Bistact, of Southern Burm., The average annual produSn 

SgS; ~.ooo ^ « 

ociirher^rhtfoss?^ 

m he Yunnan Province of China, and farther southin £ 
Malay Peninsula, where the rich alluvial deposits produced 
54 per cent, of the world’s supply in 1903. Veins carrvintj 
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amounts to 1,343 tons, valued at £ 137,000. 
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10 per cent, of the average total imports of minerals 
mineral products and about 20 per cent, of the total 
of imported metals. 

Galena is very widely distributed throughout the PurSn te 
rocks and older crystalline schists. In a very large number 
of these occurrences considerable proportions of silver hav 
been obtained by assay ; but although the galena was largel^ 
worked by natives in the past for both silver and lead the 
attention of European investors has not persisted bevonH 
prospecting stage. ^ 

Near Pangyang in the Northern Shan States an attempt 
is now being made to work lodes in which ores of lead, silver 
and zinc are associated with one another, and which were 
formerly worked on an extensive scale by the Chinese who 
have left large quantities of argentiferous slag possibly amenable 
to treatment by modern metallurgical processes. 

Prospecting operations for antimony ores, among which Antimon-. 
stibnite is the most prominent, have been carried on in 
Southern Burma, and in Lahul, where a large deposit occurs 
near the Shigri glacier. The latter site is included in a mining 
lease recently granted, and an attempt is about to be made 
to mine the ore. 

Although only one atteznpt to manufacture iron on European Iron, 
lines has been successful in India, the country has established 
a reputation for large deposits of rich and valuable ores ; and 
there is no doubt that the existing manufacture of wrought 
iron by a direct process was widespread before the date of 
the most ancient historical records, while the * manufacture 
of the ancient woofz anticipated by many centuries the 
cementation process developed in Europe for making the 
finest qualities of steel. 

The native iron-smelting industry has been practically 
stamped out by cheap imported iron and steel within range 
of the railways ; but it still persists in the more remote tracts 
of the Peninsula, and in some parts of the Central Provinces 
shows signs of slight improvement. 

The most abundant iron ores are the minerals magnetite 
and hematite, which occur in numerous places with quartz, 
making quartz iron-ore schists which are generally members 
of the DharwSr and other Archaean schist series. The most 


conspicuous examples of this class occur in the Salem District 
and the SandClr State within the Bellary District of Madras, 
and in the Cliinda, Raipur, and Jubbulpore Districts of the 
Central Provinces. 
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The chief ore now used at the Barakar iron-works for the 
manufacture of pig-iron is a clay-ironstone containing 45-48 
per cent, of iron, and occurring as nodules in a shaly formation 
separating the Barakar and Raniganj stages of the Damuda 
series in Bengal. Until recently pig-iron only was made at 
the Barakar iron-works, but arrangements are now complete 
for the manufacture of basic steel. 

The mining of manganese ore has sprung up within the 
last twelve years, and has developed so rapidly that India 
now takes second place among the manganese-producing 
countries in the world, with an output during the year 190a 

of 171,806 tons. The following table sho\,’s the output for 
each of the past five years : — 


Year, 

Madras. 


Tons. 

1899 .... 

87,126 

1900 .... 

92,458 

1901 .... 

76,463 

1902 .... 

68,171 

190.^ . 

• 

^,3,452 


Central 

Provinces. 

Central 

India. 

Total. 

Tons. 

1 ons. 

Tons. 

• • 

• • 

87,126 

.S 5 . 35<5 

• • 

127,814 

44^428 

• • 

120,801 

89,608 

» • 

n7>779 

101,554 

0,800 

171,806 


In the Nagpur area the manganese ore occurs as lenticular 
masses and bands in the quartzite.s, schists, and gneisses, and 
appears to have been formed, at least partly, by the alteration 
of rocks composed of manganese-garnet, with which the mineral 
rhodonite, a manganese-pyroxene, is often associated. 

1 he ore-bodies frequently attain great dimensions, and their 
disposition as irregular lenses along the strike of the enclosing 
schists naturally influences the miner in laying out the 
boundaries of his 'claims.’ A deposit near Balaghat is 
1-4- miles long; at Manegaon in the Nagpur District the 
ore-body is If miles long; while at Thirori in the Balaghat 
District It is nearly 6 miles in length. As examples of great 
breadth inay be quoted Kandri, loo feet thick, of pure ore; 
.and llamdongn, r 500 feet of ore and unaltered spessartite 
(manganese-garnet) rock. The depth of these ore-bodies is 
quite unknown, as the so-called mining has so far barely 

exhaustion does not enter into the calculations of the present 


aiiu 


e Nagpur ore ^ is typically a mixture of braunite ai 

psilomelane, though it sometimes consists entirely of braunite- 

a hard, compact, pure ore, ranging well over 51 per cent, o 
manganese. ^ 
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In the north-west part of Bhandara- District there are Distribu- 
fourteen localities known to contain manganese ore^ and 
a certain amount of work is in progress. In Balaghat 
District the ore has been found at ten places in the west of 
the District. Mining is being carried on near the town of 
Balaghat, and another large deposit occurs at Ukua in the 
Baihar tahsii. In Chhindwara manganese ore exists at eleven 
localities in the Sausar while it has long been known 

near Gosalpur and Sihora in Jubbulpore District. The ore 
has also been reported from the Khairagarh and Kalahandi 
States. 

The deposits in the Central Provinces possibly belong to 
the same group of rocks which farther to the south-east were 
first worked for manganese ore in the Vizianagram estate; 
and the intermediate jungle-covered country, which is very 
little known, may yield further occurrences of the ore on 
more systematic exploration. In other parts of the Madras 
Presidency the ore has been discovered in the Kallikota estate 
in Ganjam District, and in the Sandur hills of Bellary. 

One deposit has been recorded in the State of Gwalior, and 
one is now being worked in JhSbua, from which 6,800 tons 
were obtained in 1903, while there are several localities at 
which poor ores are found in the Dhar forest. 

In the Bombay Presidency, manganese ores have been 
found at several places around Mahabaleshwar and Satara, 
in the southern part of Belgaum District, in Bijapur, near 
Jambughora in Rewa Kantha, and in Dharwar District, 
where prospecting operations are in progress. Manganese 
has been also reported in the Tavoy and Mergui Districts 
of Southern Burma, in the Nizam’s Dominions, and in the form 
of manganiferous iron ore near Chaibasa in Chota N%pur. 

Chromite is known to occur with the peridotites of the Chrornkm, 
‘ chalk hills ’ near Salem, in the Andamans, and in Baluchistan. 

Attempts were made many years ago to work the deposits 
near Salem, but were not persisted in. In Baluchistan the ore 
occurring in the Pishin and Zhob Districts is being extracted, 
the output for the first year of work (1903) being returned as 
284 tons. Larger quantities are now being raised, the amount 
for the first half of 1904 being 1,816 tons. 

Cobalt ores have long been known and used in Rajputana, Cobalt and 
where they are associated with nickel and copper ores near 
Khetri in the State of Jaipur. Nickel has been found to the 
extent of 1-84 per cent, in the pyrrhotite which occurs in the 
auriferous quartz veins of the Kolar gold-field. 
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Wolfram occurs with tin ore in the alluvial deposits nf 
Southern Burma and in the Southern Shan States^ but ^ 
attempt to work it has been made hitherto. 

Titanium occurs in ilmenite widely disseminated thm„«K 
some of the crystalline rocks of the Peninsula, but no caS^ 
known where the ore is sufficiently abundant for 

Sr" - f°“nd as isolated i ates^ 

Wtite veins in parts of Chota Nagpur and at one'place L 

Until recently the occurrence of bauvito in t 
definitely determined It is now i ^ India was not 

man,, J .u j howcver, established thai 
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Provinces, the great Vindhyan system provides incomparable 
sandstones and limestones, while in Bengal and the Central 
Provinces .the Gondwana sandstones are used on and near the 
coal-fields. In the Narbada valley the so-called coralline 
limestone of the Bagh series forms an excellent building stone, 
with some claim to inclusion in the ornamental class. Among 
younger rocks, the Nummulitic limestones in the north-west 
and in Assam are largely quarried, while the foraminiferal 
Porbandar stone in Kathiawar is extensively used in Bombay 
and Karachi. 

The abundant development of concretionary carbonate of 
lime in the great alluvial plains, and the extensive develop- 
ment of laterite in the Peninsula and in Burma, are dependent, 
in their more pronounced forms, on conditions peculiar to 
tropical climates ; and these two substances, the so-called kankar 
and laterite, are among the most valuable assets in building 

material possessed by the country. 

The three great physical divisions of India, being the result 
of three distinct geological histories, show general contrasts in 
the materials available for simple as well as for ornamental 
building purposes. In the alluvial plains, buildings of im- 
portance are usually made of brick, but the surrounding tracts 
furnish a supply of stone, which is steadily increasing with 
improved facilities for transport. The^ monotonous line of 
brick and stucco buildings in Calcutta is now being relieved 
by the introduction of Vindhyan sandstones from Mirzapur 
and the calcareous freestones and buff traps brought from the 
western coast. But the use of Italian marbles, mainly for 
floorings, and, in a smaller way, the introduction of polished 
granite columns and blocks from Aberdeen and Peterhead, 
still continue, mainly because these materials, which are no 
better than those of Indian origin, are placed on the market 
at cheap rates and in a manner suitable to the immediate 

requirements of the builder and architect. ^ ^ 

During the past three years the building materials imported 
from foreign countries into India have had an average annual 
value of £174,970. of which £19,52° is due to imported stoiie 
and marble, and about £10,000 to marble alone. It is 
naturally surprising to find that a country which owes its 
reputation for architectural monuments, as much to ‘he tac 
that it possesses an unlimited supply of ornamental building 
stone as to the genius of its people, should_ depend on foreign 
supplies to the extent indicated by these import returns, 
can hardly be an accident that each dynasty which has existed 
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m India since the wonderful Buddhist topes of Sanchl anH 

great monuments in stone, and there can be little doubt that 
the abundance of suitable material was an important contribu! 
tory cause m the growth of India’s reputation for architecture 
Besides the architectural remains left by the Buddhists 
there are famous works in stone by the Hindus of the eiaS 
to tenth century, including the great Dravidian temples o 
Southern India, mostly built of granites and other crystaHine 
rocks and the richly ornamented buildings of Oris^sa and 

^’^***^ Gondwana sandstones. The Pathans and 
the Mughals utilized both the Vindhyan sandstones of Central 
India and the beds of marble in Rajputana for building their 

in the cities of 

citv ofTTaf- h c ^ necessary to mention here Akbar’s 

the^Bha^ sandstone of 

nf famous Taj, built mainlv 

of white Makrana marble, with elaborate inlaid work 

the Salt Ranp, black calcareous shales from the Vindhyans 
from *t5 carnelians and blood-stones 

(lJijSw.r) ...i”""" f™” Gw.lior 

building materials includes lime and cement 
tuated deposits of limestones, like those of the Cryl 

inTubbubot"Ssr1^ 

Nummulitic 1^10^^ SSL 

is thrmleriiTn sources of lime 

e material generally known by the name of Aaniar The 

of occumnce i, in the gteat .Ilnvial deoosils 
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res of the ntatetials, and have grown into iSr IumT iL 
flints in chalk, includimr in dhA nn a- [“"’PS “ke 
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, . . » iz:ixzu:z: 
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pottery, which have acquired a considerable reputation for 
artistic merit. Pottery of various kinds is also made from 
the Gondwana clays in the neighbourhood of Jubbulpore and 
at RanTganj. Potash felspar, for use in pottery manufacture, 
is obtained from the numerous pegmatite veins in the Bengal 
crystalline areas. 

Slate-quarrying gives a means of livelihood to numbers of Slate, 
workers along the outer Plimalayas, where the foliated rocks, 
though often not true clay-slates, possess an even and perfect 
hssility, which enables them to be split for slabs and even 
fine roofing slates. In Kangra District a joint-stock company 
has organized the work in a systematic manner, and has 
proved a financial success. The same company works quarries 
in clay-slate among the Aravalli series near Rewari, south of 
Delhi. 

In the Kharakpur hills, a private company is working a 
slightly metamorphosed phyllite, which, though not giving the 
thinnest varieties of roofing slate, produces fine slabs for which 
a more extended use is continually being found. Slate is also 
worked in various parts of the so-called transition series of 
rocks of the Peninsula ; but no figures are available to show 
the extent of the industry. 

In India, where the use of corundum by the old saikaigar Corundum, 
(armourer, sword-grinder) and lapidary has been known for 
many generations, the requirements of the country have been 
met from a few comparatively rich deposits ; but it is doubtful 
if these are worth working for export in the face of competition 
in Europe and America, or can even hold their own against 

the importation of cheap abrasives. 

The ancient trade in Indian corundum still exists, but the 
returns for production are manifestly incomplete. No workings 
exist of the kind that could ordinarily be described as mining, 
though attempts have been made to increase the scale of opera- 
tions at Palakod and Paparapatti in Salem District, near 
Ilunsur in Mysore, and in southern Rewah. In 1898 the 
returns showed a production of 7,603 ewt, but the output has 
not approached this figure in any subsequent year. 

The manufacture of millstones is almost universal in India, Millstones, 

any hard stone found locally being turned to account. In the 
plains small millstones of about 15 inches in diameter are 
worked by hand; but in the Himalayas, where a fall of water 
can be easily obtained, a rude form of turbine is made to work 
a heavier stone by a direct-acting vertical shaft, and the 
ordinary meal of the hill-man is ground in this way. These 
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small mills are familiar objects in a Himalayan valley but no 
returns are available to gauge the industry of stone-cutting 
Up to the present the manufacture of mineral paints seems 
very small^ in proportion to the demand and the natural 
resources m minerals apparently suitable. In Jubbulpore 
District mmenl pamt-»otks »re utiliring the soft hematitii of 

Solti i ateSf 0„ 

Ochres, red, yellow, and other colours, are commonly used 
by na ives m many parts of the country, in a crude or simply 

urce of supply is latente in the Peninsula and in Burma 
but well-defined ochres occur in deposits of various geolo- 
gical ages down to the Archaean hematites. In Trichinonolv 
ashrct ,e«ow ochte is obtained fto„ the Cmil t S 

Sds of hTJ^D 7 °f a"l, “““e “»= Terti.^ 

J^arytes, used as a substitute or adulterant for ‘ white lead ' 

and"" iiriSh /" Alangayam in Salem District 

tot n but no attempts have been made 

to turn these deposits to account for paint-making. 

^ Orpiment, the yellow sulphide of arsenic, is largely imoorted 
mto Burma from Western China for use mativ !! n ^ ^ 

During the six years 1897-8 to ZZ, Z Ll 

imports across this frontL amountd to 9 ti cv^^^ T 

estimated value of £11,470 In adtiS Z ’ 
a i. j ^ s-uclxtion to orpiiiient there 

annual exnorf n^f other compounds of arsenic. The 

exceeds r cwt Settlements 

Europe for use in India 

turSj oS torTtha^Tif^'T producer of mica, 

Uiduiig out more than half the world’s snnni,, r. • .1. 

past three years the average annual vnh,^ f ^ the 

Europe and America has been £78 888 wid 

of a Httle more than £4 per cwl ’ It 7 

niineral p'5fnorf<=kr7 rv i * About 77 por cent, of the 

"■'ich ft. how. 
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quantities Of scran nuVs ^ litgher grades exported, large 
ornamental purpost. consumed in the country for 

wastl Sitf cotalned 

umps contained a large supply of the material required 
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for the manufacture of micanite, in which thin films of mica 
are cemented together and moulded into sheets, to serve many 
purposes for which only the natural sheets were formerly used. 

The waste heaps were consequently examined, and the clear 
sheets of muscovite were cleaned and split into thin films by 
gangs of children, who, by practice, can select the films of the 
required thickness with an accuracy that could only be exceeded 
by the use of a micrometer. The large quantities of ‘ flimsy ’ 
mica thus suddenly thrown on to the market raised the weight 
of mica exported, without a corresponding increase of value. 

*1 he average value of the mica exported in was ^6*^ per 

cwt. , in 1899 fhe value dropped to £3*25, but after 1900 rose 
again to £4-3 per cwt. 

1 he mica raised in India belongs entirely to the variety 
known as muscovite, which occurs in large pegmatite veins 
traversing mica-schists in various parts of the Peninsula. The 
two principal areas of production are the Nellore District of 
IMadrais, and a belt of ground, 1 2 miles broad and about 60 
miles long, stretching obliquely across the junctions of the 
Gaya, Hazaribagh, and Monghyr Districts in Bengal. 

In the latter area the industry has been in existence for Mica- 
many years, while in Nellore mining commenced as recently “ining. 
as 1892. 1 he mines in Bengal are still worked on a plan 

which is but a degree in advance of that followed by the 
native workers of the past, d he mica, generally discovered at 
the exposed outcrop of a pegmatite vein on a hill-face, is 
followed from ‘ book ’ to ‘ book ’ by underhand sloping, which 
results in the production of tortuous, worm-like holes, some- 
times extending to depths of 300 feet below the surface. The 
whole material excavated, consisting of mica, rubbish, and 
underground water, is brought to the surface by a string of 
coolies working hand over hand on rudely constructed bamboo 
ladders. On account of the accumulation of water during the 
night, when work ceases, all sinking operations are delayed 
each morning for an hour or more while the operation of 
baling out the water is in progress, and during the monsoon 
mining is completely stopped by water for about three months. 
Apparently the occurrence of the mica-bearing pegmatites in 
sheets, with a fairly uniform dip and strike, has not been 
noticed by the miners, who have consequently been content to 
work the material in sight at an expensive rate rather than 
undertake operations for mining on the systematic plan now 
adopted for all bedded minerals. 

I’hat mica-mining has yielded large profits with such primitive 



154 


THE INDIAN EMPIRE 


[chap. 
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Steatite. 


and wasteful methods affords strong presumptive evidence of 
the value of the deposits, but the time is fast approaching when 
a better system will become necessary for profitable exploitation 
o the remaining veins which contain smaller proportions of the 
large and valuable sheets of mica. 

In Nellore District the pegmatite veins are exposed in 
open quarries, which are naturally limited in depth bv the 

quarries, and by 

the accumulation of large heaps of rubbish in the immediate 
Vicinity of the workings. 

Asbestos has not yet passed beyond the prospecting stage in 
India, although attempts have been made during the past three 

the Rajputana, Garhwal in 

ne United Piovinces, and Hassan in Mysore. 

One of the ^ most widely distributed minerals in India is 
steatite, either in the form of a coarse potstone-so called on 
account of its general use in making pots, dishes, &c.-or in 

form suitable for the manufacture of gas-burners. There is 
_ bade of undetermined value in nearly every Province, but it 
IS impo.ssible to form even a rough estimate of its extent. An 

Hnn in vol. XXIX (p. 71) of the same publica- 

tion adds further details with re«'>’'irr1 ife * +■ * t 

Minbu DisWc! of Burma. ° ““ 

““ffMces of the 
c Igneous rocks m which olivine is an abundant 

bdnf formld ?b. f of great purity 

g formed. The largest and best known of these is near 

Salem, where the area occupied by the white magnesite veins 
has been named the ‘ chalk ’ hills. ^ 

somrSar? burT’^‘- this area for 
Zed inS Z " • “ having 

Sle iritv of °P‘he remark 

a snecial nnV f ® ’s expected to command 
for-S- ^ J f P"®P^"^‘’on of the refractory bricks used 

fire brick^ of hearths of steel furnaces, and for lining the 
fire-bricks of the electric calcium-carbide furnace. The pro- 
auction so far has h<apr> cty^qU « x- xic piu 

1902 and 82 ^ tons in 100, K . 3,540 tons in 

on a larger scale. ^P°3-but work is now being organized 
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In Bihar, which is the chief source of saltpetre in India, the Materials 
conditions for the natural production of the compound closely 
approach the theoretical ideal. With a population exceeding ' 
500 per square mile, where agriculture is the chief occupation, fhemical 
and where consequently the people are accompanied by a high and“fooi 
proportion of domestic animals, there is an abundant supply of Saltpetre, 
organic nitrogen to the soils around villages. With a mean 
temperature of 78° F., confined to an annual range of 68°, and 
for a large part of the year, when the air has a humidity of 
over 80 per cent., with a diurnal range not exceeding 8° above 
or below 84° R, the conditions are unusually favourable for 
the growth of so-called nitrifying bacteria, which convert 
ammonia by successive stages into nitrous and nitric acid. 

Wood and cowdung are largely used for fuel, and the im- 
mediate vicinity of each village thus forms a perfect laboratory 
for the formation of potassium nitrate. In the long period of 
continuous surface desiccation, which follows a small monsoon 
rainfall, the compounds so formed in the soil are brought to 
the surface by capillary action, and appear as a white efflor 
escence of dried salts which is collected and purified for export 
as saltpetre. 

So long as potassium nitrate formed an essential constituent 
of the only explosive used in large quantities, and until the 
discovery of large deposits qf sodium nitrate in Chili, the 
saltpetre production of India added to the political importance 
of the country, and the great fluctuations in the price of the 
salt gave rise to heavy speculation during periods of international 
complications. The Indian supply is now, however, no longer 
essential to the chemical industries of Europe, though the cost 
of manufacture and transport is sufficiently low to maintain 
the export trade at a fairly uniform level of about 20,000 tons 
a year, with an average value of £262,000. Of the total 
exports, 80 per cent is divided between the United Kingdom, 

Hong Kong, and the United States, and 98*5 per cent of the 
total leaves India by the port of Calcutta. 

One regrettable feature in connexion with the Indian Phos- 
mineral resources is the absence, in a country where agri- 
culture is such a predominant industry, of any phosphatic 
deposits of value ; and a further circumstance to be deplored 
is the export of phosphates in the form of bones, due primarily 
to the fact that, the country being without the means for the 
manufacture of cheap sulphuric acid, superphosphate is not 
made and the small quantity used is imported from Europe. 

During the past six years the materials imported under the 
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head of manures have varied in value from £6,367 in 1898-n 

to £2,144 in 1902-3, while the exports of bones amount to 
just loOjOoo tons a year, valued at £330,000. 

Among the phosphatic deposits of India, ' perhaps the onlv 
one worth considering is the deposit of phosphatic nodules of 
the septarian kind, occurring in the Cretaceous beds of the 
Perambalur ialuk, Trichinopoly District, Madras. Two at- 
tempts made to dispose of these phosphates in a finelv 
povvdered condition for use as a fertilizer on coffee plantations 
m Southern India were, however, reported to be unprofitable 
and consequently mining leases have not been applied for 
.Small quantities of apatite are turned out and thrown awav 
with the waste in the Ilazaribagh and Nellore mica-mining 
areas, and a few other occurrences of unknown, and nre- 
sumably smaller, value occur at different places --near Mus 
soone, in Eastern Berar, and in the eocene shales above the 
coal near the Dandot colliery in the Punjab Salt Range. 

lotash salts have been found associated with the rock- 
sah deposits m one locality only in the Mayo mine of the 

n?s ^ band, with a maximum thick- 

SmnosL if : "'"f rS73, and proved to be 

Gvosnm chloride. 

Darts if lV,f abundance in various 

1 aits of India both in the librqus form and in clear selenite 

hS In Sind it occurs in beds sometimes 3 to 4 fet 

neat the top of the Gaj formations of the Kirthar 

range; in Cutch it abounds in the rocks below the Num- 

muhtic limestones ; in the Salt Range it exists in large masses 

Sestf: srf ' ^ 

s NNwff ’/ important occurrence 

formed in an old“Sakf in silt probably 

output of 5,394 tons is renn “ average 

Selenite ervS! f the years 1898 to 1903. 

the kankaJnt^a n origin have been found recently in 

the near the base of the silt in the SSmbhar Lake. 

i he separation of the sulphate of alumin't frnn-» a 

pyritous shales, and the preDfatiof f T f m 

of alumina and potash, by the imroductiof ff 

ashes was fnrmArKr o • ^ introduction of nitre or wood- 

wasfSfn To r industry in a few places, and 

“Rnf fk * • extent at numerous places in India 

ay tanspon have no. almost oxtinguishod tl.o native 
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industry. During the past six years the consum f 
foreign alum in India has -averaged S6,o86 cwt a 
returns are available to show the amount of 

Tr,^;, -K-SlSKo^T, *V,„ F^OClUCtlO] 


>n in- 


India. Near Kalabagh on the Indus, considerablf^ 
of a pyritous shale are extracted for this purpose Tbut 
mining IS earned on in an irregular, fitful way. and the returns 
are probably rough estimates. In 1898 the output was renortTd 
to amount to 750 tons, valued at £3,150, but no returns . 
available for 1899, 1900, and 1903. In 1901 and iqoa the 
production was mported to be 98 and 112^ tons respectivelv 

Small quantities of sulphur are obtainable on i 

of Barren Island, and on so„e of the volcanoes fn wtZ” 
Baluchistan, while sulphur has been reported tr. 
with the petroliferous Tertiary rocks in the Baluchistan-lSsian 
belt, as well as in the Arakan system on the east. No de 
of free sulphur are, however, known to be worth workine- 

Pyrite occurs in various parts of India, and in one 
near Kalabagh on the Indus, it is sufficiently abundant in ttie 
shales which are worked for alum to give rise to frequent eases 
of spontaneous combustion. An instance of this sort, if 
suitably placed, might be of value as a source of sulphur 
but at present the possibility of successful competition v 
the imported article seems to depend on the problem 
working the metalliferous sulphides for both metal i 
sulphur. 

For many years pyritous deposits in India have been usee 
for the manufacture of soluble sulphates of iron and copper, 

The case of alum has already been referred to ; and with 
alum which was formerly procured in quantity from the 
composed pyritous shales at Khetri and Singhana in Kajputana, 
copperas and blue vitriol were also obtained. No statistics 
are, however, available with regard to these industries, whicli 

have given way before the importation of cheap chemicals 

... 

from Furope. 

Borax is not produced within British India, but is obtained B«rax, 
from the Puga valley of Ladakh in Kashmir, and from Tibet* 

In the Puga valley the mineral is deposited from hot springs, 
associated with sulphur deposits, which probably represent the 
final phase of declining volcanic action. The industry has 
undergone a very serious decline during the last few years, 
on account of the discovery of large deposits of calcium borate 
in various parts of North and South America. The coni- 
paratively large export trade to the United Kingdom, whicli 
existed twenty years ago, has practically disappeared. 


c .r p T 
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most of the borax now sent out through India is sold in the 
Straits and in China. 

During the past six years the imports of borax across the 

4,481 cwt. were sent out of the country. Twenty years am 

the borax exported through India amounted to more than r6 ofo 
cwt. a year, valued at £ 24, 000. ’ ° 

The only other salts of the alkalies deserving mention are 
the_ carbonate and the sulphate of soda, known generally a 
and respectively. Both salts are obtained from the 
1 m various parts of the country, and both are prominent 

constituents of the efSorescence known as rsh which renders 
large areas quite sterile Carbomt^^ nf cnrin • endeis 

m the water of the crater-like Lonar Lake, which forms a 
mughly circular depression in the Deccan trap-flows of 

formerly a considerable production of both salts 

displaSTy'the''chX^;up“plLt of "h 

mported from Europe dui'inf*" the mQf t7a,n 

59,000 ow. p„ -r Zf is 

a general tendency for the imports to increase with the gradual 

1 eduction in the cost of the manufactured article In /- 
chemical industry. anuractured aiticle in centres of 

°f long-continued periods of dry and hot 

Te solV” manufacture of salt by 

sSficieiT sea-water is possible on a scall 

the areas witW^^^ K P^'oportion of the requirements of 

amount of saft c' “‘ the total 

to ^ ! consumed m India, amounting on an average 

tons U> VGS.'T j. ^ 

are manufact-nrsH / ’ ^ * 500,000 tons, or 44 per cent, 

are manufactured from sea-water, while a’l-iooo ton,, aJ 

imported, and the rest is obtained by minirig in rock salt 
deposits, and^ by the evaporation of brine occiring 

drain4e° °f 

Deposits of rock-salt are confined to the Puniab 1 th 

North-West r,o„«e, P,„™c, A „.i„S iZZ 
by mining, as in the cis-Indus nart of tn! c u -o ^ 

Jhelum and Shahpur Districts or bv ono ^ Range in 
KalahncrK fT. • i quarry work, as at 

and f ^ Koliat on the 

rentier, and at Guma and Drang in the Mandi mi, 

r«h-sa„ thee raited i. India .„Lt, “Z .!“! Z 
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a year, which is 1 1-2 per cent of the average annual production 
of the country. 

Of this production of rock-salt, 89,000 tons, or 81-2 per cent., SaltRange. 
are obtained from the Mayo mines near Khewra (32° 39' N. ; 

73 ° 3' E.) in the Salt Range, where the mines have been 
worked since the days of Akbar, and for an unknown period 
before his reign. The salt-mining in this area came under 
British control with the occupation of the Punjab in 1849, 
and the plan of systematic operations now followed in the 
Mayo mines was organized in 1872. T,he salt-deposits in 
this area have an aggregate thickness of 55° of which 
five seams of very pure material make up 275 feet, while the 
other half, known as kallar, is too earthy and impure to be 
marketalrle. 

The Kohat salt is generally grey in colour, and is thus easily Kohat 
distinguished from that raised in the Salt Range, where the • 

prevailing colour is pink or light-red. I he masses of rock-salt 
exposed in the Roliat area are, at the piesent rate of (Quarrying, 
practically inexhaustible. In the anticline at Bahadur Khel, 
where the .salt is exposed at the base of the Tertiary system of 
rocks, the beds of salt can be traced for a distance of about 
8 miles, with an exposed thickness of over 1,000 feet. 

In the State of Mandi, the rock-salt beds occur near the 
faulted junction of the Tertiary rocks and an older unfossili- 
ferous series of unknown age, and two exposures, at Drang 
and at Guma, are worked in open quarries. The average 
annual output of the Mandi quarries amounts to less than 
5,000 tons of very impure material, in which the percentage of 
available .sodic chloride is seldom more than 70 per cent. ^ 

The mo!5t important source of the salt fonned in regions S Sm bhar 
of internal drainage is the Sitnibhar Lake in Rajputana. The 
fills with the inflow of every monsoon, forming a sheet 
ater 60 to 70 square miles in area, and 2 to 4 feet in depth, 
water enters with small quantities of salt in solution, but 
5uantities from the mass of silt forming the 
where the salt brought in by the rivers has 
unknown length of time. Within 
V. montlis after the close of the monsoon the lake- 

water is found to have absorbed sufficient salt to make a strong 
j, and from this the .salt is obtained by solar evaporation 

cially constructed enclosures. 

Since the Sarnbhar Lake came under the direct control 
British administration in 1870 the salt removed has 
amounted to a little over 4,000,000 tons, and the present 
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rate of extraction is 135,000 tons a year. The most abundant 
of the soluble salts associated with the sodium chloride in the 
lake silt are sodium sulphate and sodium carbonate. The 
proportionate increase of these compounds by the continued 
removal of almost pure sodic chloride will interfere with the 
manufacture of a pure salt long before there is any appreciable 
diminution of the great stores accumulated in the lake mud 

and the question of the economic limits of this source is now 
being carefully investigated. 

Ihe only precious and semi-precious stones at present 
mined in India are the diamond, ruby, sapphire, spinel 
tourmaline, garnet, rock-crystal, and the various chalcedonic 
forms of silica, jadeite, and amber. Amber has already been 
referred to among the carbon compounds, and of the rest 

production™^To^t^ jadeite attain any considerable value in 
production. For turquoise India is merely the channel through 

which the mineral obtained beyond the northern and north 
western frontier is distributed. The value of unset precious 
stones and pearls imported into the country is increasing and 
reached the high figure of £988,000 in 1903. 

T 5 . T — 1 T". f ^ (stretching back as far as 

whtrLd- in the Hindu, classics) 

^ diamond-producing countr)', the 
omput of to-day IS very small and comparatively unimportant. 
The places which, according to historical accounts, have been 
most productive in the past form three great groups, each in 
association with the old unfossiliferous rocks of probably 
pre-Cambrian age now known as the Purana group, and 
distinguished locally as the Cuddapah and Kurnool systems in 

of 

with^lT*^ southern of the three groups includes localities, 
GoSl ’ Anantapur Bellary, Kurnool, Guntur. Kistna, and 

th^so cal'rr ^l^“;tum, workings have been undertaken in 
the so-called Banpnapalle stage of the Kurnool series of strata. 

haie b MahanadI valley, the stones 

have been found in the alluvium in the Sambalpur and Chanda 

re 'those ?f T strata similar 

the Vmdhyans and Kurnools are known in this 

are^ no^ Jamonds have been found in these older rocks. 

the third group occupies a tract some 60 miles lone 
by 10 miles wide, with the Vindhyan conglomerates neaf 
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Panna (Central India) as the centre. The diamond-mining 
industry still persists in this area, both in the old conglomerate 
of Vindhyan age, and in deposits which, though described as 

alluvium, are possibly relics of Lameta (Upper CretaceouS 

deposits. ^ 

During the past six years the ruby-mining industry in Ruby. 
Upper Burma has undergone a favourable change, the stone 
having now become, next to petroleum, the most profitable 
source of revenue among Burmese minerals. Various leases 
have been gjanted in the ruby-bearing area near Nanyaseik 
in Ivlyitkyina District, and in the ‘stone-tract’ of the Sagyin 
hills, in Mandalay District; but the results have been gener- 
ally profitless. The returns for the Mogok area, however 
wheie the Burma Ruby Mines Company is paramount, show 
that the industry has entered a most encouraging stage. The 
company obtained the right in 1889 to mine for rubies, and 
to levy royalties from persons working by native methods, the 
lease being renewed in 1896 for fourteen years, at a rent 
of Rs. 3,15,000 a year, plus a share of the profits. The results 
being, however, unsatisfactory from the shareholders’ point of 
view, the rent was reduced in 1899 to Rs. 2,00,000, the share 
of the profits being, at the same time, raised from 20 to 30 
per cent. 1 he value of the rubies obtained by the company 
has ranged from £58,000 in 1898 to £104,000 in 1901, while 
the average for six years ending 1903 was £89,000. In 1899 
three unusually valuable stones were found, one of y 7 carats 
being valued at 4 lakhs of rupees (£26,666). 

Stipphires of considerable value were formerly obtained Sapphire, 
in Zaiiskar, Kashmir State, but the mines are said to be 
exhausted, and returns for recent work are not available. 
Occasionally the normal blue sapphire, and the rarer green, 
yellow, and wliite varieties, are found in the ruby-bearing 
gravels in Burma. 

Spinel is a constant associate of the ruby, both in the Spinel, 
gravels and in the limestone; and the crystals, on account 
of tlieir perfect ruby colour and their octahedral habit, are 
often mistaken for the true ruby, which combines the basal ' 

plane anti rhombohedron. 

Beryl of pale-coloured varieties occurs commonly in the Beryl, 
granited^ogmatites of India, but the crystals are generally' too 
much fissured for use as gem-stones. Occasionally in the 
p^egmatite veins which are worked for mica in Hazaribagh and in 
Nellore, large crystals of beryl, many inches across, are found ■ 
to include clear fragments which might be cut as aquamarines ;■ 

VOL. IIL M 
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but the only places in India where attempts have been made 
to excavate pegmatite solely for its aquamarines are at Padyur 
(Pattalai) near Kangayam, Coimbatore District, and at different 
places in the Toda hills in Rajputana. Stones of considerable 
value^haye been obtained from the mine which was worked at 
Padyur in the early part of the nineteenth century : a nit 
30-40 feet in depth is still in existence, but no one seems to 
have taken an interest in the place since 1818. The whole 
area is impregnated with igneous intrusions, and deserves morp 
attention . than it has so far received. 

Several attempts have been made to work the beautiful 
varmty of tourmaline (rubellite) which occurs in the Rufa 
Mines District of Upper Burma. In 1898 an out-turn worth 

finLri '“'N’ ■” ™ 

estimated at * 1,240, and m 1903 at £196, but returns are not 
vlrtSl?^ “^‘^'■“^diate years. The blue, green, and black 

The only prnets worked to any considerable extent in 
India occur m the mica schists of Rajmahal in Jaipur, and 

ai^not irSkl'l Kishangarh. Returns 

aie not available to show the condition of the industry in tlie 

Jaipur State; but there is still a considerable inditry in 

kishangarh, though the yearly estimates, ranging from about 

being dmwn ’°°°’ 

In the Tanjore District of Madra.s, fragments of rock-crystals 
< V fo’’ cheap jewellery, being known as 

fniTnri t*r. *>1 Pyramidal quartz crystals 

Indue gypsum of the salt marl near KillabSgh, on the 

Indus, are used for making necklaces. 

There is still a considerable trade in agate and the related 

areTbm? /f of AaJiii, which 

Se besrknor h Deccan trap, 

places a whth important of the 

the market k C ^ are cut and prepared for 

tne maAet is Cambay, the chief city of the State of tLt nam^ 

S: ‘cLft ^-<»y s 

agates come from vanous tracts on or near the edge of the 
right to cyem ?Tr f The 
stones sent to Cambay are not obtainable. A certain 
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!few ofhl ‘^^••ried on at Jubbulpore, and 

the agate sold in Europe is sent from Cambay, and large 
quantities are also exported to China. ^ ® 

Durmg the past six years the jadeite raised in Upper Burma Tadeite 

iLTfo ““ China, hai ^ 

veraged 3,911 cwt. per annum, valued at £44,770 The 

industry is thus an important one, and ranks in value next 

to rubies among the mineral products of Burma. Some jadeite 

and often the best material, is obtained as pebbles L fte 

gravels of the Uyu river, a tributary of the Chindwin; but most 

06° lU tT near Tammaw. (25° 44' N. ; 

h ® Mogaung subdivision of Myitkyina 

IS net, UppCT Burma. In this locality the jadeite forms a 

suruce, It stands in striking contrast on account of its lighter 

into miocene 

sandstones, and the jadeite must have been separated as a 
primary segregation from the magma. The prices paid fo^ 

eSr\ q^'otation, but the 

Zwtlm hl c." 9 ^- per nwt. 

uunng tne laiit six years. 

Except in connexion with the quarrying of buildine- stnnp r k 
a.,<I .he ™„„rac.„„ e< bricks, Js, J, /o.;.;^|i Tno 
prec.se s..lM,„ „e available, ,he recent developmeMs fa 
Indian mining have been necessarily local in their effects on 
the population. In connexion with the mining industries for 
which returns are available, the average total number of 
workeis employed daily exceeds 150,000; of these more than 
90,000 are employed in coal-mining, more than 27,000 on the 
Kolar gokhfield;, about 9,000 in mica-mining, and 7 000 in 
quarrying manganese ore. 

Prom the point of view of labour, therefore, coal-mining is Effect of 
rnost important; and in those parts of Bengal from which coal 
the chief supplies of coal are obtained the changes in the ^u" 
population of certain revenue areas since the Census of i8qi lation.^ ' 
have been remarkable. The Census of 1901 showed that in 
the Giridih subdivision of Hazaribagh District there had 
been an increase of 4.0 per cent., part of which, in the Ganwan 
and Kodamia iArmas, was due to mica-mining, while in the 
Giildih ihdna alone the increase in ten years was 8-8 per cent. 

In the Gobindpur subdivision of Manbhum District which 
includes much of the Jherria coal-field, the increase of popula- 
tion between 1891 and 1901 was 25-1 per cent., while in the 

M 2 
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Jherria thana alone the increase was 75-1 per cent., and in the 
adjoining thana of Topchanchi 30-2 per cent. 

The majority of the workers, or about 82 per cent., are 
employed in the Bengal mines, where the bulk of the colliers 
belong to the hamia class of landless day-labourers, though 
some are agriculturists holding lands at a distance from the 
coal-fields, necessitating periodical migrations to attend to their 
own crops. ^ In some of the long-established mining centres a 
population is being evolved wholly devoted to mining, which 
they now regard as their caste occupation. To this class 
allotments of land are sometimes made on a system which 

adds tQ the contentment of the miner, and the consequent 
stability of the industrial system. 

considerable proportion of the colliers are aboriginal 
Santals, Mundas, Oraons, Kols, and Gonds, the rest being 
semi-Hinduized low castes, among whom communities of 
Bauns, who are normally palki-bearers and cultivators, have 
been cutting coal for so many generations that they now 
regard it as the special function of their caste. Large numbers 
of so-called pardesi labourers are brought from the United 
Provinces for work in Bengal, the Central Provinces, and at 
Smgarem. Ihe labour in the Assam coal-mines is imported 
under the regulations governing the cooly immigration to the 
tea-gardens m the same Province; the wLkers L mainly of 
the same origin as those employed in Bengal. In Baluchistan 
the miners come from the Makran coast, Sind, and Afghanistan. 

It will not be surprising to those who know the habits of the 
Indian cooly to learn that the output of coal per person 
employed is lower than in any part of the British Empire 
except m Cape Colony, where cheap native labour is largely 
employed. The average output per person employed in Indian 

7 S tons in 1902 ; for the 
rest of the British Empire the averages for the same years were 

InlTl l ’'903 the average in India 

rose to 84 tons per head. 

the system of work observed, modified 
by the difficulties of the ground. In Bengal the collier turns 
out^n an average 73 to 75 tons of coal a year; at Warora the 
output IS as high as 132 tons; at Dandot in the Salt Range 

Toor^vf from SI tons in 1899 to 31 tons in 

9 3 j while at Khost in Baluchistan it is 45 tons. 

oolheries of the Central. Provinces, definite ‘ shifts ’ 

chliT ’ of the Bengal mines the miners 

choose their own hours. They seldom think it necessary to 
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work for more than five days a week, and reduce the year’s 
total still further by the observance of many feast-days. At 
most of the mines, underground work is undertaken by gangs 
or families at a fixed price per * tub ’ of coal. The coal-cutters 
are invariably men, but the women and children of a family 
carry the coal to the tubs, and push the tubs to the shaft or 
incline. The coal-cutters in Bengal can earn from 8 to 12 
annas a day for underground work, while unskilled labourers 
on the surface earn only 3 to 4 annas a day. Women may 
earn from i to 2 annas, and as a result of this high total 

income of a family there is a general rise of labour rates 
around all mining centres. 

The almost universal practice in Indian coal-mines is to Coal- 
extract the coal on the system variously known as ‘ bord and ““i”? 
pillar,’ ‘post and stall,’ or ‘stoop and room.’ Although this 
S3' stem in liuiope is fast being superseded by the more econo- 
mical ‘long-wall’ method, yet, owing to the thickness of most 
of the Indian seams, it is not easy to devise any more suitable 
plan of working. It is undoubtedly wasteful, for the pillars 
form from 25 to 65 per cent, of the available coal ; and at the 
piesent time, except in certain mines, where trained labour and 

efficient supervision are possible, their extraction is not even 
contemplated. 

1 he strong loof so frequently found in the mines worked in 
OonduHna rocks, which is due not only to the intrinsic strength 
of the locks, but to the remarkable freedom from geotectonic 
disturbances on the Peninsula, adds a feature of safety not 
at once fully appreciated by those who have gained their 
experience in countries without these advantages, or where the 
galleries are subject to the stresses of a greater overburden. 

In the Makum field a highly inclined seam, 75 feet thick, is 
worked on a modification of the South Staffordshire system’ of 
.sejuare woik. Ihe coal is removed in two, or sometimes 
three, sections, the top section being removed first and a parting 
of stone and coal being left untouched between each pair of 
sections. In the Dandot and Khost mines, thin seams are 
worked in one operation on a modified ‘ long-wall ’ system. 

Electric lighting, electric blasting, and electric coal-cutting 
machines are now being introduced into some of the Bengal 
mines. In a very few mines safety-lamps are used, but in the 
great majority no appreciable quantities of fire-damp are found. 

An important consideration, naturally, in every mining com- l^eath-ratc 
nuinity is the risk to life involved in what has been generally in°“ 
classed as a ‘ dangerous ’ occupation. As far as the industry 
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■ has progressed, the record is distinctly satisfactory. There has 
been not only a very low death-rate from isolated accidents in 
Indian coal-mines, but at the same time a general absence of 
those disasters which have caused European communities to 
impose legislation for the protection of the miner. 

During the past six years the death-rate from accidents at 
Indian collieries has averaged o-88 per thousand persons 
employed, while the yearly rate has varied between o-68 and 
1-32. The death-rate in India is thus slightly more than half 
the rate in the United Kingdom, and almost exactly half of 
the averap for the British Empire, which was 1-53 in 1901 
and I ‘54 1902, It also compares favourably with the rates 

in the principal foreign coal-mining countries. In Austria the 
rates for 1901 and 1902 were 1-39 and i-6o per thousand 
respectively; in Germany 2*22 and 1*93 j in Belgium 1-02 and 
1-07; in France 1-21 and 1*09; in Holland 1-47 and 1*27; 
and in the United States 3*10 and 3-25. 

T. he death-rate per thousand employed docs not, however, 
fairly show the cost in lives of the coal obtained ; and the 
Indian returns, calculated on this basis, give a less favourable 
result than the average for the rest of the Empire. The only 
country with which the Indian results can be directly compared 
is Cape Colony, where the output per person employed varies 
between 71 and 75 tons per annum, and the loss of life per 
million tons of coal raised is about twice as great as in India. 

The vital statistics for gold and mica mines in India are 
slightly less satisfactory. The average death-rate on the Kolar 
gold-field during the past six years has been 2-43 per thousand 
persons employed, 13*67 per million tons of ore raised, and 

3*13 for every hundred thousand pounds worth of gold re- 
covered. 

At the mica mines the death-rate from accidents, for an 
average employment of 9,165 workers during the three years 
since the mines have come under the Indian Mines Act, has 
been 1*05 per thousand; but the results are not sufficiently 
uniform to permit of a general conclusion as to the risk to life 
m mica-mining, for out of a total of twenty-nine deaths for the 

whole period of three years, sixteen occurred in Nellore 
District in 1901. 

In consequence of the growth of the mining industry, and 
the rapidly increasing employment of labour, arrangements 
were made by Government in 1894 for the preliminary inspec- 
tion of the chief mining areas, and as the outcome of the data 
so obtained it was decided in 1901 to pass an Act for the 
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regulation and inspection of mines. According to the Indian 
Mines Act VIII of 1901, all mining operations to a greater 
depth than 20 feet below the surface are liable to examination 
by a duly qualified Inspector, and provision is made for the 
appointment of local mining boards and committees to inquire 
into cases of accidents or dangers considered by the Inspectors 
to be the result of mismanagement. Provision is also made 
in the Act for the framing of rules to regulate the duties of the 
Inspectors, to prescribe the duties of owners, agents, and 
managers, to prescribe the qualifications of managers, to arrange 
for regular returns of statistics and plans, and to draw up the 
usual regulations for safeguarding the miners. 
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CHAPTER IV 


ARTS AND MANUFACTURES 


tnringf 
country, 


Hand and 


/. hitrodiictory 

pre-eminently an agricultural country, the 
manufac- “vance Of Other industries may be inferred from the circum- 
stance that for many years past the returns of foreign trade 
have showii a steady expansion in the exports of manufactured 

* T_ Ti ,r , of raw materials. In the fifteen years 

ending with March, 1 904, the increase amounted to loi per cent. 

under exports, and 45 per cent, under imports, while the ex- 
ports of Indian raw produce increased by only 28 per cent, 
and the imports of foreign manufactures by only 1 7 per cent’ 
India IS thus working up more and more of her own raw 
materials, and is finding an expanding foreign market for her 
manufactures. At the same time she requires a larger amount 

of imported raw products to feed her mills, factories, and work- 
snops. 

steam ; manufactures of India are more easily separable 

industries. Sections, corresponding with hand-labour and steam-power 
than are those of most countries; for handicrafts, in spite of the 
maiwellous mechanical developments of the past century, are 

PotteTTheTT* ■ t carpenter, the 

potter, the blacksmith, the stonemason, the weaver, the dyer 

mLi are T ‘^'-cg-seller, and the sweetmeat- 

Th^ vT members of most village communities. 

The higher crafts-those of artistic workers in wood clay 

ii? ik”dSct on in special localitie^J 

ditions ^ f administrative con- 

^ indigenous 

«,n!i r’ “ ^ originated, and are controlled by the 

supply of raw material and fuel bv the f^rJUUne, r ! ’ ^ 

d by the degree of association with European enterprise. 
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It is impossible to enter into an elaborate dissertation, inter- The com- 
estmg as the subject would be, on the influence of religion and 
radal characteristics upon the crafts. The caste system is pro- in Mkif 
bably a less potent factor than might at first be supposed. 

Castes are very rarely trade guilds : in fact, an exact parallel 
to the guilds of Europe can hardly be said to exist, perhaps 
never did exist, in India.' The same caste may embrace 
several crafts, and, as a rule, Muhammadans and Hindus 
the same trade, each working for his own com- 
munity. Sometimes they take recognizable sections of a craft 
and work separately. At other times they may be found in 
the same workshop ; and Hindus now often employ Muham- 
madan craftsmen, whereas formerly the Hindus were the 
labourers and the Muhammadans the employers. Taking 
therefore, a wider conception than that of caste or even 
craft, the communities concerned in the arts and manufactures 

of India may be grouped as follows, according as they are 
engaged in — 

(1) Rural industries, directly associated with agriculture 
or agricultural produce. 

(2) Manufacturing and urban occupations- the textile 
industries proper. 

(3) Sylvan occupations— the collection or utilization of 
natural or wild products. 

(4) Occupations connected with mines and metals. 

Under each of these four groups both skilled and unskilled 
labour find their place. The wild products assume in India 
a gi eater importance than in most countries^ on account of 
their aggregate value, and also because of the employment they 
afford to the poorer communities of the inhospitable tracts in 
which they are, for the most part, found. 

India may be divided into five great industrial areas, which Local 
are enumerated below along with their more important com- ^istribu- 
mercial and artistic productions. inXs^ries 

Bengal and Assam. Commercial, India-rubber, oilseeds 
and oil, lac, indigo, jute, paper, hides and skins, silk, opium, 
tobacco, tea, sugar, rice, gram, coal, iron, saltpetre, mica, pot- 
tery. Artistic and Minor, Ivory-carving, umbrella-making, 
shell-carving, Dacca muslins, embroidery, mat-making. 

Northern India (the United and Central Provinces, Raj- 
putana and Central India, the Punjab and the Frontier Pro- 

The nearest approach, is found in the caste associations in some of the 
towns of Western India. 
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vince, and Kashmir). Commercial Resin, lac, oilseeds, 
perfumer}^, soap and candles, cutch, myrabolams, cotton, silk, 
wool, leather, carpets and mats, wheat, flour, biscuits, opium, 
tea, sugar, beer and spirits, shiskam and deodar (cedar) woods, 
barilla, borax, lead, copper, gypsum, salt, saltpetre. Artistic 
and Minor, Tinned ware, lac-coloured metal ware, enamels, 
gold and silver plate, damascened ware, encrusted ware, copper 
and brass ware, stone-carving and lapidary work, pottery, wood- 
carving, inlaid woodwork, lattice-work, painted wood and papier 
mache, ivory-carving, leather and skin work (belts, flasks, 
&c.), lac-ware, dyeing and calico-printing, tie-dyeing, cotton 
manufactures, muslins, silk manufactures, woollen goo^is and 
shawls, embroidery, carpets (wool and cotton), and miniature 
painting. 

Western India (Bombay Presidency, Berar, and Baluchi- 
stan). Commercial Gums, oilseeds, cotton, wool, hides and 
skins, drugs, wheat, salt. Artistic and Minor, Gold and 
silver plate, wood-carving, marquetry, horn, leather and skin 
work, cotton goods, silk manufactures, embroidery. 

Southern India (Madras Presidency, Hyderabad, Mysore, 
and Coorg). ^ Commercial Oilseeds, ghl and tallow, indigo' 
cotton, coir, ivory,^ skins, tea, coffee, cigars, cardamoms and 
pepper, sugar, spirits, rice, sandal-wood, pearls, gold, manga- 
nese, plumbago, cement. Artistic and 'Minor, Gold and 
silver plate, ^ encrusted ware, copper and brass ware, stone- 
carving, inlaid wood, sandalwood carving, ivory-carving and 
staining, dyeing and hand-painting, silk manufactures, em- 
broidery, carpets and mats (cotton and wool). 

Burma. Commercial India-rubber, varnish and lacquer, 
cutch, ^cigars, rice, teak-wood, petroleum (kerosene and 
candles), tin, rubies. Artistic and Minor, Wrought iron 
niello-ware, gold and silver plate, copper and brass moulding 
and ware, wood- and ivory-carving, lacquer ware, and glass 


The large number of commercial products and the poverty 
of artistic manufactures in Bengal, the small number of im- 
portant and characleristic materials and crafts in Western 
indi^ and_ the comparative abundance of these in Southern 
Indta are significant features. In Burma, the artistic crafts are 

the I respects more important, than 

exterXor ^ 71 ^here 

PrSlrn less consequence than in the maritime 

of artistic ’indusnies^T ^ ^ superabundance 
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In the Indian Museum at Calcutta, economic products, with ClassiHca- 
the manufactures derived from them, have been arranged 

j ° mdiistries 

under the following classes : — 


I. Gums, Resins, Oleo-resins, Inspissated Saps, &c. 

II. Oilseeds, Oils, Fats, Perfumery, &c. 

III. Dyes and Tans. 

IV. Animal (Industrial) Products. 

V. Fibres and Fibrous Materials. 

VI. Drugs, Medicines, Chemicals. 

VII. Edible substances, including Narcotics 

Vlll. Timbers. 

IX. Metals and Minerals. 


accord- 
ing to 
materials. 


Positions can readily be found for every indigenous craft and 
exotic industry of India under this classification, which will 
accordingly be adopted for the purposes of the present chapter. 
Each of the following sections will deal with one of these 
classes, and with the arts and industries derived therefrom. 


II. IndtistTiBS dcTived from Gums-^ Resins^ Olio-TBsins^ 

Inspissated Saps^ &'c. 

The articles thrown into this class might almost be 
spoken of as derived from the vegetable kingdom, though 
a few, including some of great importance, such as lac and 
wax, are, animal products. 

Little or no statistical information can be furnished regarding Trade, 
the internal trade in these articles, many of which are exten- 
sively used in village industries all over the country, but the 
foreign transactions shown in Table I (p. 253) may be regarded 
as affording some conception of their importance. 

With the exception of camphor, none of the imported goods 
shown in the table can be regarded as being raw material used 
in Indian manufactures. There is a fairly large industry 
in refining camphor, and in the assortment of the imported’ 
gums. Fully one-third of these imports are again exported. 

It is probable, however, that the transit trade in gums, 
drugs, &c., will decline, and that the ports in the Persian 
Gulf and I^ed Sea from which it is derived will in the future 
consign more of their supplies direct to Europe, instead of 
via Bombay. 

The names cutch, catechu, and gambier include four Cutch and 
commercial substances. The resinous extract prepared byS^^nbier. 
boiling chips of the wood of Acacia Catechu is the pale catechu 
or hath of the subTJimalayan tract: from the wood-chips 
of A. mtechuoides is derived the Pegu cutch : the boiling of 
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the ripe betel-nuts of the palm Areca Caiechu produces the 
areca catechu of Madras and Mysore : and gambier is made 
by boiling chips of the climbing stems of Uncaria Gambier 
found in the Malay Archipelago, Java, and Sumatra. Chemically 
these four substances are very similar, containing as their 
active principles catechu-tannin and catechin. The finer 
qualities, such as the imported gambier and the pale catechu, 
possess a higher percentage of the latter. They are regularly 
chewed along with betel-leaf in the preparation known as pan. 
The darker coloured and coarser qualities, such as the cutch 
of Pegu, are largely employed as dyes and tans, especially 
for fishing-lines and nets. 

The production of cutch from Burma averages from 130,000 
to 150,000 cwt. a year, and that from Southern India and 
Bombay about 1,500 cwt, while Bengal and the United 
Provinces contribute about 20,000 cwt 

The restriction of the words lac and lacquer to denote two 

closely allied yet in many respects widely dissimilar industries 

IS convenient, even if it be not quite justifiable etymologically. 

I he material^ used in the former is the resinous extract derived 

from a hemipterous insect {Tachardia lacca), and the latter 

IS a natural vegetable varnish. The lac industry is confined 

to India; but there are two great centres of lacquering, Japan 
and Burma. 

Lac yields two products— a rich deep-red dye and a resin 
perhaps best known in sealing-wax. I’he quest for a satisfac- 
tory supply of cochineal gave to England her first direct 
knowledge of lac. Hence our language derived the colour 
lake from the Sanskrit mkska, as it had ' crimson ’ from 
he Greek ker 7 nes, ‘vermilion’ from the I.atin vermiculits, 
and cochineal’ from cochmella, a grain or berry. In the 
Ain-t-Akbari reference is made to the use of lac as a varnish 
for woodwork. Van Linschoten, the Dutch sam^zt whose 
travels were published in 1596, gives the first detailed descrip- 
hon of both the dye and_ the resin ; and in the ‘ First Letter 
ook of the East India Company’ there are numerous 
references to ‘ gumlac,’ ‘ gumlacre,’ and ‘ laqua.’ So important 

however, did the dye become, that at first it completely dwarfed 
the knowledge of the resin. 

The lac insect lives on plant juice sucked up by means of 
a proboscis. The larvae escape from the dead bodies of the 
temales, and crawl away in search of fresh twig.s. Those that 
survive penetrate the twigs and become permanently fixed 
ere ti they emerge as insects, and the resinous exudation 
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is formed around their bodies. The twigs continue to be , 
encrusted until the crop is collected in May-June and 
October-November, or just before the swarming seasons. 

The forest trees on which lac is reared are very numerous 
and diversified, but the best known are Buiea froMosa {dhdk 
or palds), Schkichera trijuga (kusuni), and Shorea robusta {sat). 

In Sind much success has been attained by propagation on 
Acacia avahica {babul or kika?'')^ and in Assam a special crop 
of Cajanus hidicus {arhar) is grown upon which to feed^ the 
insect. It has long been believed that the well-known differ- 
ences in the cpiality of lac were due to the nature of the plants 
on which the insect is reared, but a more careful study seems 
likely to lead to the discovery of several species that would 
give the pale or colourless lac so much appreciated. 

Twigs encrusted with lac are collected and sold to the Mannfac 
dealers under the name of ‘stick-lac.’ These are dried, 
broken up, and crushed, the wood removed, and the lac 
pounded and washed under water. The washings, when 
boiled down and concentrated, become ‘lac-dye,’ and the 
wa.shed lac is known as ‘ seed-lac.’ According to the purpose 
for which it is required, the latter is mixed in certain pro- 
portions with yellow arsenic or with resin. It may be here 
observed that the considerable imports of foreign resin (mostly 
Canadian) received by India are mainly, if not entirely, intended 
to meet the demand of the lac manufacturers. The pure 
or mixed lac is now placed in long shallow bags, made of 
American drill, and these by a simple contrivance are twisted 
in front of fires till the lac melts and is squeezed through the 
texture of the bags. When sufficiently cooked, it is spread 
out on hot tubes until it assumes the form of large thin sheets. 

These are next taken up by skilled operators who stand in 
front of the fires, and stretch the sheets till they become as 
thin as paper, forming the ‘ shellac ’ of commerce. Instead 
of being made into sheets, the molten lac may be dropped 
on to smooth surfaces, the result being ‘ button lac.’ A 
definite percentage of resin is an indispensable feature of 
most lacs, as it lowers the melting-point; but beyond that 
proportion it becomes adulteration. The arsenic is required 
to impart a certain opacity and colour demanded by the trade. 
‘Garnet lac’ is a quality very largely produced at the steam- 
power factories. As its name irnplies, it is of a nch deep-red 
colour ; no arsenic is employed in its preparation, and it is in 
demand for industries where colour is no disadvantage. 

Although steam-power has been successfully applied to 
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this industry, the hand-labour factories still hold their own 
and for some grades produce qualities hardly if s t all attainable 
by machinery. Lac factories are almost confined to Bengal 
and the United Provinces. During the five years ending root 
the average number of factories registered was 102, mvin. 
employment to nearly 7,000 persons. ® 

Lac is employed for many purposes, the most important of 
all being its use as a spirit varnish, while it is also the chief 
material of sealing-wax. ^ Large quantities are used as a stiffen- 
ing material in hat-making, as an ingredient in lithographic ink 
»d as a cement In India i, entem into the 
commercial, artistic, manufacturing, and domestic doings of the 
people to an extent hardly appreciated by the ordinary observer, 
fhe existence of the poorer communities in agricultural and 
forest tracts is made more tolerable through the income derived 
from the collection of the crude article. Village carpenters 
cartwnghts, and turners all use lac in some form or other to 
varnish or colour their goods. Silver- and copper-smiths employ 
a lac bed upon which to hammer and punch their wares, while 
coloured ornamentations are made on brass in imitation of 
enamelling and inlaying. Workers in ivory colour many of 
their goods with kc, the patterns being scratched below^the 
surface. Lapidaries construct grindstones of the same material, 

11 neea iac as a varnish or stiffening material. Jewellers load 
hollow g<Ji and silver ornaments with it, or fix stones by its 
means. The makers of the humbler personal ornaments pre- 

by hs use colour pieces of tin- 
(mse) paced under glass to imitate precious stones. It 

k utilizations of lac was 

hands nflh jewellery. Lastly, in the 

porteLf or toy-maker lac is of supreme im- 

art^ for Tf r T ^ of Indian 

I foe ktr ' ^ovolving 

on the lathe, and by different methods of treatment most 

pZt"f ““'i ’■i'* c “rs 

?n Beni? TiT f T MurshidabSd, and Birbhum 

and ^bShpur, Ferozepore, 

d HosMarpur in the Punjab ; Alwar, Jodhpur, and Bikaner 
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in Rajputana; Savantvadi and Bombay city in b 
S alem^ Nandyal, and Podanur in Madras ; and Ban 
Channapatna in Mysore. Etched lac-work with floS 
is also prepared throughout India, the most notewort^hv 
of production being Bannu and Dera Ismail Khan 
Frontier Province ; Pakpattan (Montgomery District^^ 17^ 
pore, and Hoshiarpur in the Punjab ; and Jaipur and I d ^ 

in Rajputana. Painted lac-ware, showing bunches 
groups of animals or hunting scenes, attains its highest 

at Hyderabad (Sind), but this beautiful art is now steadl^ 
disappearing. ^ ^ ^ 


The first recorded exports of lac to Europe took place about t 
1790 ; but the trade progressed very slowly, and in 1868-^0 the 
shellac sent to Europe had reached a valuation of less than 
1 2 lakhs and the lac-dye of 8 lakhs. Since then the trade 
lac-dye has gradually disappeared, while the exports of shellac 
have increased to more than 2 crores in 1903—4. The trade 
in the latter commodity is, however, subject to remarkable 
fluctuations in both amount and price. 

The chief material used in Burmese lacquer-work is the Burmese 
oleo-resin {thitsi) obtained from Melanorrhoea ttsitata. This 
is either employed in its liquid state as a varnish, oris thickened 
by ashes or sawdust to a plastic condition and used as a 
moulding material or as a cement for mosaics. It is coloured 
with lampblack, with gold or silver leaf, with vermilion, with 
orpiment, with indigo, &c., and is applied with a brush or by 
the hand direct or while revolving on the turning lathe. It is 
used as an ordinary varnish on woodwork or utilized to render 
paper or cloth waterproof, as, for example, in the manufacture 
of the very characteristic and artistic umbrellas of Burma. It 
is also employed as a putty to fill up defects in wood\vork, or 
to close the meshes of basket-ware so as to convert articles into 
watertight drinking cups and boxes. The best examples of 
Burmese lacquer-ware are the Pagan basket-ware, the gold- 
lacquered boxes and baskets of Prome, and the boxes, thrones, 

&c., with moulded lacquer ornamentations, produced at Man- 
dalay. In Manipur lacquer-work very similar to that of Burma is 
produced ; but it is here applied mainly to the ornamentation 
of sword scabbards and handles, leather belts and the like. 

The method of imbedding coloured glass on the soft thitsi Burmese 
may be presumed to have led to the Burmese art of glass 
mosaic so extensively followed in the ornamentation of work. 
pagodas. In this instance thickened thitsi is employed as 
a cement, and by this art the surfaces of walls, pillars, and 
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ceilings are often richly covered with elaborate designs in 

coloured mirror glass. 

No particulars can be furnished regarding the magnitude 
of the Burmese lacquer trade. 7%/.! is not in demand in 
Burope or India, although the material lends itself to many 
arts and industries. There are no exports, therefore, of the 
crude article; but since no Burmese household exists without 
a numerous and_ varied assortment of lacquered boxes, platters, 
cups, &C., the mdustry is important locally. There is also 
a small export of Burma lacquer-work, mainly to the Straits 
ements. On the other hand, the imports of Chinese and 

and Special varnishes are prepared all over India by dissolving 

wares. regularly manufacture and sell such varnishes ; but as a rule 
the Indian craftsmen prepare their own varnish and very oft^n 
prefer foreign copal to any Indian resin. Varnish L Ss 

w or .rarJl'SS S" “ 

iiployed in the ornamentation of shields wfnVl! h u 

thought (without sufficient evidenceUo show t7 T 

in Hyderabad IDeccanl in ® .°^J^P^“eseinfluence; 

to szis to Zk rz s ' 

in the elaboration of tahlf^c I^istnct of Madras, 

Otriktog aiffer»c, batwea,; 

Wax is produced on a fairly SJe scak^n^rf ^ 

Southern India and of the (Litr!l P 

extent in Bombay and Bene-al p rovmces, and to a smaller 

again, the export of wfx if Western Himalayas, 

wax are collected in Burma. honey and 

but the traffic S not expand I quantities, 

4 4 laicns. Wax is used locally 


Wax and 
its uses. 
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in many industries, but not to the extent that might have been 
anticipated. It is, for example, employed as a resistant material 
in certain processes of dyeing; it is used in moulding and in 
metallic castings, especially in Burma; but at the present day 
it is rarely made into candles. 

The most artistic use of wax in India is its special application Employ- 
to the dyers' art. There are three characteristic centres of this 
craft. In KMahasti, in the North Arcot District of Madras, ^y^lng. 
mythological subjects delineating scenes from the Ramayana 
and the Mahabharata are produced on cotton cloth ; in 
Masulipatam and elsewhere in Southern India, admirable 
chintzes have for many centuries been turned out, which are 
really hand-painted textiles, so perfectly coloured that it is 
sometimes difficult to distinguish them from the finest em- 
broidery ; in Burma, silk fabrics are printed w’th wax before 
being dyed. In all these instances beeswax is used to 
protect portions of the fabric from receiving the dye which is 
applied to the exposed surfaces, and by repeated alternations 
of waxing and dyeing the most varied and effective results are 
obtained. No particulars are, however, forthcoming as to the 
extent of the traffic in these fabrics. The art may be char- 
acterized as one of the most distinctive features of the textile 
industries of Southern India, whose chintzes are much more 
nearly related to those of the Malay Peninsula than to the 
calicoes of the rest of India. It is much to be regretted 
therefore that this beautiful craft has for some years given 
tokens of decay, owing to the demand for cheaper printed 
goods. 

///. Indtis tries derived from Oilseeds^ Oils, Fats^ and 

Perfumery 

The materials and industries which fall under this section 
are mainly of agricultural interest. Some conception of their 
total value to India may be gathered from a study of the 
imports and exports. In 1 900-1 these were collectively valued 
at II crores and in 1903-4 at 17 crores. Oils maybe primarily 
classed as fixed and as volatile (essential), and each of these 
may be subdivided into animal, vegetable, and mineral. 

If the figures shown in the returns of the foreign trade of Trade in 
India are rearranged, so as to bring together all the items that ^ 
belong to the animal and vegetable oils and fats, but to exclude table ^is 
as far as possible the mineral oils, the results shown in Table II 
(p. 253) are obtained. 
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Both the imports and exports have greatly expanded during 
the past twenty-seven years, more especially the former. The 
export trade in vegetable oilseeds is still by far the most 
important single item. 

rndiistrial Dyers and leather-workers all use oil, and have done so 
from the remotest antiquity. One of the most important 
Indian usis of this article is the anointment of the person with 
sweet oils. The use of soap as a personal detergent is to the 
mass of the people an unknown luxury. Crude soap is, 
however, largely manufactured and sold to washermen and 


dyers, and latterly soap manufacture on European methods 
has been successfully introduced. Candles also are extensively 
used by the natives of India. Crude ^ tallow dips ’ are pro- 
duced here and there all over the country, but the bulk of 
the candles used are imported from Europe. Within the last 
few years, however, a formidable rival to this import traffic has 
arisen through the manufacture of candles in Burma from wax 
procured in the refinement of petroleum, and through the 
production of similar candles at Calcutta from imported wax 
and paraffin. In the official trade statistics the imports of 
candles are returned collectively, so that it is not possible to 
separate those made of mineral wax from those made of animal 
or vegetable waxes. 

fn‘d oils ^ oilseeds from India, the principal 

heads being linseed, sesamum or gingelly, rape, cotton-seed, 
castor-seed, ground-nuts, coco-nuts, and poppy seed—mWf 
chapter i (Agriculture). The export of these seeds instead of 
the expressed oil is injurious from an agricultural point of view, 
as it deprives the soil of useful manurial constituents. It is 
satisfactory, therefore, to note that the local production of oil 
from these seeds is making progress. In 1903 the number of 
the more important oil mills was ninety-nine, giving employ- 
ment to about 4,600 persons. The suburbs of Calcutta are 
crowded with private castor-oil mills. 


nitini'oii growing popularity of kerosene and other mineral oils 

must have curtailed the cultivation and manufacture of many 

of the minor oils, more especially those formerly grown for 
illumination and lubrication. Thirty years ago European 
residents in India, and the wealthier natives, employed either 
castor or coco-nut oil for house illumination. The introduction 

o refined kerosene from America drove these completely out 

of .use within a remarkably short time. The import of a less 
pure but cheaper Russian oil, with which Burma oil is now 
competing, and the supply of cheap German lamps suitable 
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for the consumption of kerosene, have caused a still greater 
displacement of vegetable illuminating oils. Kerosene has, in 
fact, effected a revolution in the domestic economy of the 
people of India. 

In the production of the fabrics that bear the name of Wax-cloth 
' wax-cloth ’ the natives of India show a knowledge of the “ 
drying property of oil. The oil of Carthamus (safflower) is linoleum, 
boiled for many hours, and then suddenly thrown into cold 
water, thereby producing a substance called roghan. This, 
when mixed with mineral pigments, forms a thick resinous and 
sticky paint, which sets and renders the fabrics coated with it 
waterproof. For this reason, roghan is largely used to preserve 
leather water-buckets. The coloured roghan used in the pro- 
duction of wax-cloth is smeared in a somewhat artistic fashion 
on cloth, and dries and sets rapidly. Wax-cloths are prepared 
by Afridis in Peshawar and other towns in Northern India. 

The craft is met with in other parts, and the oil employed is 
often derived from linseed or even castor ; but the industry is 
invariably practised by Muhammadan descendants of original 
Pathan settlers in the plains. This small and unimportant 
industry is the only example in India akin to the wax-cloth 
and linoleum industries of Europe, although the Bengal jute 
mills specially prepare the cloth required in these. India 
imports a considerable amount of wax-cloth and linoleum. In 
1876-7 the imports were valued at only Rs. 18,000, but by 
1903-4 they had risen to 4-2 lakhs. There would thus seem 
ample room for the establishment in India of oil-cloth, linoleum, 
and waterproof sheeting factories. 

The traffic in animal oils, fats, butter, ghi, lard, and tallow, Ghi, lard, 
&c., is extensive and continuously expanding. In 1876-7 the “^^arine, 
exports under these heads were valued at 73 lakhs and in tallow. 
1903-4 at 2 si lakhs. There is also a large import trade, which 
amounted to 4I lakhs in 1876—7 and to 14 lakhs in 1903— 4* 

The most important single item under exports is gla (clarified 
butter), and under imports, animal oils and tallow. 

Essential oils, perfumery, &c., vary as to chemical nature Esseutial 
and industrial purpose. The classification is convenieiit rather 
than logical, as separation between perfumes, cosmetics, and 
condiments is often extremely difficult The imports of these 
articles (6| lakhs in 1903-4) are of far less consequence than 
the exports (20*7 lakhs). The exports of seeds containing 
essential oils have been steadily increasing for some years : 
in 1876-7 they amounted to Rs. 29,000 and in 1903-4 to 12-3 

lakhs. 
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Perfumery, one of the mo it ancient and honourable of 
Indian crafts, attains its greatest importance in Northern 
India. ^ Jaunpur, Kanauj, and Ghazrpur may be described as 
the chief manufacturing localities; Delhi, Amrit-«ar, and Lahore 
as the distributing centres ; and Bombay as the emporium of 
foreign transactions. The following are some of the more 
important ingredients in Indian perfumery : — lemoh and gera- 
mum grass oils, spikenard, rose leaves, kui, musk, galanml 
Himalayan dhuf,^ patchouh, ylang-yhng, and keom. The "use 

of sandalwood oil as the basis of many products is repellent to 
some European tastes. 

may be broadly divided into three distinct 
styles-the Buddhist, exemplified by the wall-frescoes in the 
caves of Ajanta; the Muhammadan style, as shown by the 
book Illustrations and portraits of the Mughal artists, which 
eir successors carry on to this day ; and the modern style of 
oil and water-colour _ painting as practised in the Schools of 
Alt. rhe first mentioned is decorative rather than pictorial • 
and the earliest true pictures of which we have any record are 
the productions, under Persian influence, of the old Mughal 
artists, who apparently worked under considerable difficulty 
owing to the well-known Muhammadan objection to the 

ment they received was from the broad-minded Akbar. The 

r' *ose of the 

H ^ casual observer the want of atmosphere, the 

stifl-nessS?cf ^ of perspective, and the general 

s iffness of the composition condemn them absolutely. Closet 

study, however, brings to light the artist’s capabilities fot 

portraiture, combined with a sense of colour-harmony and 

. of fcorativ. effect. Th. process of painting by ^ ”h 

“ •‘■odyoolouVtoTs 

■ bodi^ anrfT *'■” 0 “Mity or 

counL'm.rf. n"* “ “ O'dimry and often thin 

country-made matenal. From this style of picture-paintina 
grew the art of miniature-paintinp- wlitVu ^ ■ I Panting 

stable degree of eaeelLe?'? Seih Th™' 0 .““^ 

colour mentioned above, and generally depict historical scenes 
buildmgs, and portraits. The colours now o f n 
obtained from Europe except SHm ^ 
made locally. ^ ""bich are 

? indigenous to India, but an 
form has of kte years become prominent. This is the 



ivj 


AjRTS AMD MAMUFACTUMDS 


iSi 


oil and water-colour painting now produced in 
quantity by the students and teachers of the Schools^o/ 
Some of the work of this class displayed at the Delh' 
hibition of 1903 was remarkably good; but in most of > 
the drawing was defective and the technique and colou ' 


were crude. 


IV. Indtis tries connected with Dyes a72d Ta7is 

The joint treatment of dyes with tans is in many resDect, c, 
both natural and scientific. Several tanning materials also 
colour skins and leather, and many tinctorial reagents are u d 
by both dyers and tanners. But a difficulty arises from th 
circumstance that hair and wool are animal products that 
cannot theoretically be separated from horn, feathers and 
other such substances. It follows that skins and leather as 
also ivory, tortoise-shell, and the like, have either to be placed 
under fibrous materials, or else must be grouped by themselves 
as a transitional series between the products employed in their 
elaboration (gums, varnishes, oils, tans, and dyes) and the 
textiles proper. It is proposed to adopt the latter course 
and the discussion of leather and leather manufactures will 
accordingly be reserved for the succeeding section. It may 
further be observed that two of the dyeing and tanning 
materials, cutch and gambler, have already been dealt with 
in section ii. 

While the record of most departments of Indian commerce Declte of 
and industry is one of continuous prosperity, the history of***'. Iiicliaja 
dyeing is one of decline. The influence of the modem mineral 
dyes (more especially aniline and alizarine) has been more 
destructive to the tinctorial and textile industries of India than 
is commonly supposed. These cheap colours have injured the 
artistic feelings of the people and demoralized many of the 
indigenous crafts. The delicacy and harmony of colour which 
formerly characterized Indian fabrics have given place to 
brilliant, if not gaudy and discordant, tints, while the reputa- 
tion of these fabrics for durability of colour has at the same 
time been undermined. On the other hand, it has been main- 
tained that the advances of modern tinctorial science have, in 
their ultimate issues, been in reality more constructive than 
destructive. This much at all events has to be accepted as 
a fact, that considerably more than half the colour results 
attained at the present day in India are due to aniline or 
alizarine. On the whole, the materials used by the dyers are 
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not so much at fault as the change in the taste of the people 
who have grown tired of pale, delicate colours, and have turned 
to the opposite extreme for something new. But when this 
craving for glaring colours has passed away, the Indian dyers 
are no more likely to revert to the old rejected vegetable dyes 
than the dyers of Europe have found it necessary to call for 
the production of the woad of their forefathers. The majority 
of the Indian vegetable dyes are fleeting, especially the yellows 
and greens, and all are relatively expensive and troublesome 
One of the most pressing modern dangers lies in the fact that 
there are good and bad qualities of aniline and alizarine, and 
that their cheapness promotes the use of the inferior kinds. 
A still greater danger exists in the dyed textiles that are yearly 
pouring into India from foreign countries. These have given 
the Indian craftsmen models in vulgarity that may take a 
century or more to effa.ce. 


An inspection of the official returns of foreign trade in dves 
and tan^ abstracted in Table III (p. 254), reveals some striking 
tacts. The total imports were, in 1903-4, valued at 98 lakhs 
or more than seven times as much as those of 1876-7 while 
the exports were valued at 176 lakhs or about one-half of 
those of 1876-7. This very serious loss to Indian commerce 
and agriculture may be said to represent the complete destruc- 
tion of the safflower, the d/, and the lac-dye industries, and 
e serious decline that has taken place in that of indigo, 
e falling off m the exports of indigo has been continuous 
rapid. The transactions of 1902-3 were, for example, 
27 per cent, less m quantity, and 35 per cent, less in vaL, 
than those of the preceding year, while in the five years 

curtailed by about one half. In vivid contrast with these 

and chi ^903-4 the imports of aniline 

^^-7 lakhs, while in 

It mil h!? one-sixteenth of this figure. 

nr; ? J ll"tiia of coloured, 

printed, and dyed cotton goods constitute a large and pros- 
perous trade. In 1876-7 these imnnrK w«.r» a F I 

re^dVr*^ “ ^ and they may thus be 

cilS by ‘rXe ZZl T 

clieo-printtr ^ ““ “ 

Indigo has been fully dealt with in chapter i (Agriculture) 

declining prSnSo^ 3 thr*- •, “/J 

B proaucuon ot the dye itself, there was formerly 



iv] 


JJSTS AND manufactures 


wcr* 


a large export of indigo-dyed goods from India. Th 
survival of this is the export of blue cloth from 
to French Indo-China, a survival due apparently to 
protectionist enactments in favour of her colonies. s 

The safflower or kusum {Carthamus tincforius\ is i 
cultivated in India. It affords an oil-yielding seed as weH^^^ ^ 
dye, and not long ago the dye was an important article of e ^ ^ 
from Bengal. Thus its exports stood at i^.ooo cwt , 
at 74 lakhs, in 1873-4, but had declined to 4,300 cwu, valu^ 
at Rs. 67,500, m 1903-4. While, so far as the external trade 
IS concerned, safflower has sunk to absolute insignificance ’t 
still holds an honoured position among the dyes used b 
people of India. It affords a rich delicate shade of rose-nink 
is cheap, easy of application, and fades readily— all quaJifica 
tions that commend the aniline dyes for the temporary' 
purposes so much in vogue with the people in India : hence 
safflower has been able to hold its own more effectually than 
has been the case with many other dye-stuffs. The value of 
.the oilseed obtained has, no doubt, helped to preserve this 
crop in the unequal contest with mineral dyes. 

The traffic in turmeric or haldi {Curcuma lonm) has been -r 
less affected by modern chemical discoveries than that in 
other Indian dye-stuffs. This is doubtless due very larcrely 
to the circumstance that turmeric is perhaps more valuable 
as a condiment than as a dye. The 'exports have fluctuated 

considerably, but were practically as high in 1902-3 as they 
were thirty years ago. In 1903—4, however, there was a large 
decrease, the exports of that year being 68,000 cwt., valued 
44^ lakhs, against 126,000 cwt., valued at 10 lakhs, in 1902— 3. 
There are two varieties of turmeric, one giving a hard rhizome 
rich in dye, and the other a soft aromatic edible root-stock. 

The consumption of turmeric as an article of food in India 
must be very great. No returns are available as to the area 
devoted to the crop, but it is possible that it is at least 
100,000 acres. Madras shows much the largest production, 
followed by Bengal and next by Bombay, while the United 
Provinces head the list of the importing Provinces. 

The dl plant {Mortnda itnciorict) was formerly extensively 
cultivated in Rajputana, Central India, Berar and the Central 
Provinces, and in the United Provinces. It was first 
scientifically described in 1794 from specimens seen under 
cultivation in Malwa. At the present day its cultivation is 
practically confined to one or two localities in the Central 
Provinces, and there are probably not twenty acres under the 
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lams. 


Dyeing 
and calico- 
printing; 
dye-works. 


crop. An allied species {M. angustifolia) is still cultivated 
in Eastern Bengal, Assam, and Burma, but to a very small 
extent Al cultivation was exceedingly profitable, and the 
loss of the industry caused much suffering for many years 
Tha dye ga,e , ha rich deep Indian rad so charactarisL oi 
he dyad textiles of the great central table-land of India but 

It has been completely driven from the market bv cnAs'ini 
preparations of alizarine. ^ 

In 1869-70 the exports of lac-dye {Tachardia lacca) to 
foreign countries stood at about 31,000 cwt., valued at 
94- lakhs, but from that year they steadily declined, and there 
has beeri pracHcally no export since 1896. Not many years 
ago lac-dye might have been said to represent the profit of 
he lac factory ; at the present day the manufacturer’^; o-rAaf 

“te b,-m2ci * “°™' of 

mpoitant of the three is the chebulic or black myrabolam • 
ere are various grades of this fruit known in commerce' 

method of drying adopted. The long oval-pointed and 

Et::”" r? <r, "“f' » -i- Widt 

en Known as the Jubbulpore myrabolam. The fullv rine 
ound soft, ^d spongy fruit is next to useless n S 

condido^"^Ving caploymlnt ?"”* l'° “ * “““'“''“S 

tribes to whom^the Lde Ts f ° ” "®‘’ "“”’’0' 
exports to foreigf LSSes 

lakhs Of nmAAcr ® ''ere 361,000 cwt., valued at 

rupees, while in 1903— 4 they had rison t/br 

valued at 42 lakhc VAx-f'’* ■ j- . ^>23 °j°oo cwt, 

is now the most imnoria ° the trade in myrabolams 

in dyes and tans. ^ ^ transactions 

■ e^irife ’oSe"r;: “ dTrsrt 

calico-printer Cntfnr, chhtpgar or 

- * L>otton is the common dr^^c r\^ i 

“eV^dT'; ?"”■ IS 

method of attire, S festi“ ST.oT””'’ “'T' " 

marked by the use of di<!f:n,.f 1 ceremonials are 

the Doo ■ ''®^°V*®f'nctive colours in dress. And since 
••ne poor possess a limited nnmK^v. since 

for tinctorial chancrp? a 1 °f garments, the desire 

changes can only be satisfied by the repeated 
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bleaching and dyeing of the same fabric. To this circumc:^ 
may possibly be athributed the fact that the majority of th 
dian dyes are fugitive, no effort having been made to d" ^ 
the mordants by which they might be fixed. To the^d^^^^*^ 
for many changes in colour is doubtless also due th^ m 
popularity of aniline and alizarine dyes. They are chean^'^^^" 
of application, fade readily, and can be applied time afw 
without injury to the cloth. ^ 

A comparison of the rule of thumb methods that pervade 
le dyeing crafts of India with the exact systems pursued 
in Europe leaves no room for doubt that in every dLcH^n 
the native dyer is far behind his Western rival. The ignorance 
Aat exists in India regarding mordants would alone place the 
Eastern craftsman at a disadvantage which no hereditarv still 
however admirable, could redeem. It is no matter for surnrise 
therefore, that departures from the ancient methods aS 

conditions of the dyer’s art have been found unavoidable in 
response to modern demands. 


The growth of cotton and other steam-power weaving has 
accOTdingly, within recent years, given birth to large dye-w'orks 
on European methods. Most cotton, wool, and silk factories 
have dye-works of their own (usually in charge of skilled 
operatives and scientific experts), and separate dye-works have 
been started in large towns to dye the yarn and piece-goods of 
the minor manufactures of the hand-loom workers. These 
are usually, however, of a small and primitive character. 
There are as yet no factories for the preparation of mineral or 
. other special dye-stuffs, except indigo. 

Ihe indigenous tinctorial industries may be classified as 
follows Dyeing and Calico-printing: (d) Tie-dyeing* 

(^•)^Painting and Waxing : {d) Tinsel-printing. 

Ihe use of wax as a resistant in certain dyeing processes Plain 
has already been discussed in section ii ; the present remarks 
will therefore be confined to an effort to convey as briefly as 
possible some conception of the remaining branches of plain 
dyeing. This industry is practised all over India. Few 
features of Indian life are in fact so striking as the sudden 
transition observable in the dresses of the people from the 
sombre tints of Bengal to the brilliant colours of Northern and 
Western India. Every Province, indeed very nearly every 
large town or centre of enterprise, has something peculiar 
and characteristic in its dyes or methods of dyeing, or in the 
designs employed by its calico-printers. In the Punjab, as in 
Kashmir, the most striking feature is the skill attained in 
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dyeing the floss silk used in phulkdn embroidery into deep 
rich shades of old gold, magenta, and purple. The Central 
Provinces reveal the rich dark red of the al dye. RainutSna 
and Central India show the charming art of dyeing the 
thinnest muslin or net with a different colour on each surface. 
This art is practised in Alwar and Kotah, and to some extent 
at Yeola and Nasik. In Madras the chay root took the olace 
of the dl dye, and gave the splendid rich deep reds once so 
famous in the silk handkerchiefs of that Presidency. 

So very different are the styles of calico-printing met with 
in India, that a promiscuous assortment may be arranged 
with almost unerring certainty under the names of the towns 
where they were produced. In Bengal this art is practised in 
one town only, Hajipur near Patna. In the United Provinces 
Lucknow, Kanauj, Farrukhabad, Jahangirabad (Bulandshahr 
District) and Jafarganj (near Fatehpur) have each well-marked 
styles of their own ; but collectively their most characteristic 
feature is the production of minute and elaborate designs on 
a white or pale-coloured field : these correspond very closed 
with the prints of Europe. In the Punjab, Kamalia, Sultanpur, 

ser£ is iHn ^re famous, and the Punjab 

ProJLol as distinct from that of the United 

a stin higher « T- r''' H ® 

of Ajmer Sanganer, Jaipur, Jodhpur, Udaipur, Kotah, and 

Snalitr^tf 

caUcorofll r Tt a"'' "" to th, 

?nrr4e clt f P^^duced on 

Llch “ Ahmadabad, Baroda, 

Khand^sh, Dhlv^ afSaslk b S 

fuller’s ^ ^tiJNasik in the Maratha country. Here 

rSlnts °ften used as 

more of these s h with a preparation of one or 

„ 1 substances, the fabric is dyed for the ground 

cow, ye„ often b, , bmh, »d in 

or panels. In Sind, as in the Puniah nrefe- ^ 

faded or dull preference is given to 

or orange 'Rnt- P°®tly m lemon-yellow, green, brick-red, 
caKcoesInd chint distinctive than the 

concdld ban bl tioldly 

Tie-dyrin. The I P"t of India. ^ 

once famous Bandana handkerchiefs are perhaps the 
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best-known example of the art of tie-dyeing. The process is 
simple in theory, but so laborious in practice that it could 
only have been invented or pursued in a country where 
human labour was valued at an abnormally low figure. Portions 
of a fabric are tied up by thread and soaked in some resistant 
material in elaboration of the design. It is then dyed, its 
lightest colour and the threads are unwound, or further points 
are tied up, and the fabric once more dyed. This is repeated 
until the design has been completed, when the threads are all 
unwound and points of various shades are revealed, usually 
on a dark-brown or black ground. This art is practised 
throughout Rajputana, Central India, and Gujarat. It is 
occasionally seen in Berar and Madras, and in the Meerut and 
Muttra Districts of the United Provinces. 

Maskru is a name given to a textile (usually of mixed Maskrii 
cotton and silk, but sometimes purely of either material) 
in which bundles of the warp are transversely tied at fixed 
intervals before being dyed. The term mashru means 
' permitted,’ and has reference to the prohibition of the use 
of fine silk by Muhammadans, save in the form of narrow 
borders, or in war. When the textile is woven a wavy pattern 
is produced, known as khanjart, J\£ashrus are woven all 
over the United Provinces (more especially at Benares, 
Azamgarh, and Jalaun), here and there in the Punjab, and 
occasionally also in Bombay. JPatolci is the name given 
to a process of tie-dyeing applied to silk, in which bundles 
of the warp and weft are multi-coloured, and are so arranged 
that each colour appears on being woven at the exact place 
where required in the elaboration of the pattern. The 
beautiful wedding saris of the people of Gujarat are made 
of paiola silk. 

In^ many of the high-class calicoes of Southern India block- Painting 
printing takes a subordinate place, and brush-colouring, with 
wax as a resistant, becomes the chief method. The beautiful S,fico«. 
chintzes or palampores thas produced have already been briefly 
referred to. These products were first generally known to 
Europeans in connexion with Calicut (hence our word ‘calico’), 
but their most famous centre was Masulipatam. The domir 
nant ideas which have separated this art into two widely differ- 
ent forms are derived from the main uses to which the palam- 
pores were put — as idol canopies by the Hindus, and as prayer 
carpets by Muhammadans. In the former style the design is 
mythological, portraying scenes from the Ramayana or the 
Mahabharata. The most important centres for the production 
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of Hindu canopies are Masulipatam, Kalahasti in North 
Arcot District, Salem, Madura, and Palakollu (Kistna District). 
In other towns palanipores are made for domestic rather than 
religious purposes, and these usually show sporting and rural 
scenes, and are largely block-painted. 

In the prayer carpets, curtains, and handkerchiefs of Masu- 
lipatam, produced under Muhammadan influence, the pattern 
is usually the Persian tree of life, with birds resting on its 
boughs and animals reclining below it, and is set out in a deep 
red-brown with a profusion of blue. 

Throughout a large part of Southern India handkerchiefs 
were formerly produced on a large scale for export, but this 
trade has now greatly dwindled; The patterns of these, which 
showed on both surfaces, were in dark red with designs in blue, 
the outlines being picked out in white. Coimbatore is still 
noted for its beautiful hand-painted curtains, sheets, and hand- 
kerchiefs, the prevailing colour of which is light red with a 
small admixture of green and hark red. The designs are floral, 
with birds and animals intermixed. ’ 

In tinsel-printing an adhesive substance is applied to the 

cloth and subsequently dusted with colouring materials or gold 

and silver leaf. Special varieties of this art are prepared here 

and there all over India, but those of Lahore. Jaipur, Sanganer, 

AhmadabM, Nasik, and the Godavari District of Madras are 
the best. 


F. Indtistrial Prodticts derived fro7n the Animal 

Kingdom 

The animal products .now to be discussed form an inter- 
mediate series between the articles employed mainly in elabora- 
tion of certam industrial results (gums, oils, dyes, &c.) and 
those which constitute the actual material of the industries, 
such as fibres, tmibexs, and metals. By far the most important 

f ? u regarding which 

Tni of fact 

A I ° Indian export, and during the five years 

endmg with 1903-4 the average value was about £6,000,000. 

are usually 

? 7 ® ®^cep, and goats are known 

foreitm inri • considerable number of indigenous and 

specially depend on the supplies of the 

tran^f t foreign 
transactions of 1903-4 are shown in Table IV (p. 254) tL 
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exports have increased in a very much higher mf v 
imports, a circumstance that would appear in 
at least, to be due to the improvements’ 
manufacture. local 

It is probable that the local manufactures in 1 • 
leather in India are fully as valuable as the f • Hides, 

tions in these commodities. In 1876-7 the 

ports and exports was about three crores of manio; 

1903-4 nearly ten crores. During the famine vea^rn?^’ 

and 1900-1, when the supply of hides was Drill • ^^ 99 -r 9 oo 

the death of cattle, the cooditiom ofS tSd"“'“"‘ '=>' 
extent to the war in South Africa) created an I 
brisk demand. Prices were thus maintained, in sSf 
fact that 32,000,000 hides were exported in the two years 

The curing, and to a smaller extent the tannine nf =1 - 

practically confined to Southern India, and the^’eS^n^/'"^ 
conveyed m.inl, the United State,! BeTfc”' 

are eapctted in the salted condition. But »ithin thf iLt few 
years it has been observed that, while the export traffic in 
dressed goods has slightly decreased, the demand foJ Ben<^Ll 
raw skins has increased considerably. This is presumed to hi 
m consequence of the cheaper and more efficient methods of 
tanning now practised in the United States. 

In 1893 there were forty-four large tanneries in India which m • 
pve employment to 3,804 persons, while in 1903 there were 
forty-three tanneries with 7,900 employes. Of these tanneries 
thirty-seven were in the Madras Presidency, and were coni 
cerned very largely in the dressing and tanning of the skins 
above mentioned. The tanneries of Northern India, especially 
those at Cawnpore, produce leather, and are, moreover, very 
largely engaged in the saddlery, boot and shoe, and leather 
trunk trades. They also supply a proportion of the leather 
that is used by the village saddlers and shoemakers. All over 
India skins are roughly tanned by certain classes, and it is no 
uncommon sight to find the skin of an animal filled with tan- 
ning material hanging from the bough of a tree until the desired 
change has been accomplished. In other instances crude vats 
containing but one or two skins are to be seen near leather- 
workers’ houses. 

India possesses an extensive series of very excellent tanning 
materials, such as acacia pods and bark, cutch, Indian sumach, 
tanner’s cassia, mangroves, myrabolams, and others. With 
these and similar materials, and by various methods and con- 
trivances, hides and skins are extensively cured, tanned, and 
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Boot nnd 

shoe 

trade. 


curried, and the leather is worked up in response to an im- 
mense and purely local demand. Attempts are now being 
made in the Madras Presidency to introduce chrome tanning. 

The imports of bo.ots and shoes have for some years been 
increasing rapidly. In 18S6-7 the supply was valued at 1 1.3 
lakhs, and in 1903-4 at 27*9 lakhs. Local manufactures are, 
however, still more important. Every village and town has its 
shoemakers ; in the cities whole streets are occupied by them 
and one of the most striking features of the trade in some 
places is the large number of Chinamen engaged in it. Native 
shoes are often elaborately embroidered, and even jewelled. 
The places most famed for artistic shoes and leather work 


generally are Cuttack, Patna, and Saran ^Bengal) ^ Pampur 
Lucknow, Agra, Jhansi, and Saharanpur ^United Provinces) * 
Rawalpindi, Dera Ghazi Khan, and Hoshiarpur (Punjab)- 
Peshawar and Kohat (Frontier Province) ; Chanda (Central 
Provinces); Jaipur and Bikaner (Rajputana); Surat, Ahma- 
dabad, Poona, Ratnagiri, and Hyderabad (Bombay); and 
Raichur, Salem, Trichinopoly, Madras, and Mysore (Southern 
India), These are the chief centres of the native trade ; but, 
as already said, Cawnpore stands out pre-eminently as the 
commercial centre of the modern trade in boots of European 
style, shoes, saddlery, military equipments, trunks, &c. Lastly, 
it may be added that for the past ten years or so India has 
begun to export boots and shoes. In 1898—9 this traffic was 
valued at 3^ lakhs, and in 1903-4 at 6 lakhs. These exports 
go from Calcutta and Bombay, and are consigned mainly to 
Natal, Cape Colony, Mauritius, and Egypt. 

manufa sword-slings and belts of Peshawar, Bannu, Kohat, 

tures. Derajat, and Quetta are often beautiful and richly embroi- 

dered. The powder-flasks, bullet-cases, and pouches attached 
to them also frequently exhibit fine work. Artistic water- 
bottles are made in Madras ; and Lahore, Sirsa, and Hissar 
produce leather bowls for hukkas. Pen-cases, cigar-boxes, and 
dressing-cases are produced in Nepal, in Hoshiarpur District, 
and at Bilaspur. The socks (buskins), trousers, and coats 
made at Kangra and Hoshiarpur from deer-skin {sambar) are 
famous all over the Punjab. Afghan f os fins (coats of sheep- 
skin with the wool turned inwards) are richly embroidered. 
Bannu buskins, in soft red leather, are also well-known. 

The Cawnpore saddlery, which is famous all over India, is 
quite plain • but ornamental saddlery and camel trappings are 
produced in Jaipur (Kheri), Bikaner, Kathiawar (Kundla), and- 
Indore ; and at Saran in Bengal. The trcRtroidexedi sdmbar 
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leather sheets of Hyderabad (Sind) have bold and eff • 
designs. Gorakhpur also produces embroidered 
in the form of saddle-cloths and table-covers, and the 
dered leather of Chanda (Central Provinces) is the 
of the former prosperity of that town. 


At Nosam, in the Kurnool District of Madras 

^.-.A • aaaras, leather mats 

are quaintly painted, and m many parts of Rajputana H 
Bombay leather is admirably stamped and engraved in ^ v 
binding. The most noted centres of this art are Alwar ° H 
Ahmadabad. The carving of rhinoceros hide shields is an^'ld 
but decaying industry in Gujarat. In former days these shield 
were used by Arab mercenaries ; they are now made only as 
ornaments, chiefly for Europeans. The hides are imported froin 
East Africa. In some cases, instead of being carved, the hide 
is so cured as to become almost transparent and of a nal 
amber colour. ^ 


India is very largely dependent on foreign countries for its Ivory 
supplies of ivory. African ivory is closer in grain, and not so 
liable to turn yellow, or to warp and split, as the Indian. 
‘Green’ ivory is much better than ‘dead’: the latter term 
denotes ivory found on the ground, or stored so long that it 
has lost all its gelatine and become brittle and non-elastic. 

All the finer and more expensive ivory-carvings are, as a rule 
done on the best African ivory and even in inlaying, the hair- 
lines are invariably in the bluish white African article, the 
larger patches being in the dull chalky Indian quality. It is 
a curious fact that the armouries of the Indian princes contain 
a large number of daggers, the hafts of which are made of fossil 
walrus ivories. Some of these weapons have histories that - 
carry them back for centuries; and the traffic in conveying 
these special forms of ivory from Siberia, or even from Green- 
land, to India, mostly by tedious land routes, must have existed 
long anterior to the present channels of commerce. 

Five localities are specially noted for their artistic ivories : Ivoiy- 
namely, Delhi, Murshidabad, Mysore, Travancore, and Moul- 
mein. The ivory-carving now produced at Delhi is modem, 
and mainly Hindu in character; the articles produced are richly 
designed and carefully finished — caskets, glove-boxes, table 
ornaments (miniature elephants, camels, horses, carts, &c.), 
paper-cutters, card-cases, whist-markers, chessmen and the 
like. The Bengal ivory-workers, like those of Delhi, produce 
a large variety of little ornaments (models of elephants, bullock 
carts, processions, &c.) for the European market. The ivory 
carvings of Mysore and Travancore must, however, receive the 
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foremost position in India, and their decorative designs are 
drawn from the early Chalukyan and Jain traditions rather 
than from the Dravidian and Indo-Aryan schools. Burmese 
ivory-carving seems to have been derived from India. The 
articles chiefly produced are dagger and dah handles, picture- 
frames, paper-cutters, stands for silver bowls, chessmen, chairs 
and images of Buddha. 

Ivory-carving is, as a rule, hereditary, but there is no special 
caste identified with the craft. At some parts of the country 
the carvers are carpenters, or silversmiths, while in places they 
are Muhammadans. At Murshidabad the industry, though 
originated by Muhammadans, is to-day in the hands of 
Hindus. 


Ivory. Ivory-turning, which is less artistic than ivory-carving, is 
orniDg. gygjj . jjj towns have a few workers 

of this class who make small articles such as bangles, chess- 
men, antimony boxes, and idols. The best specimens of ivory- 
turning are produced in Agra, Alwar, Bikaner, Jodhpur (more 
especially Pali), Amritsar, Ludhiana, Patiala, Tippera, Tirupati, 
and the Godavari District of Madras. With the Sikh the use 
of a comb is almost a religious observance, and in Amritsar 
and other towns of the Punjab ivory combs of great beauty 
are to be had. Occasionally large sums are expended on 
special chairs, howdahs, and thrones veneered with ivory, as 

also in the purchase of rugs and fans woven out of threads cut 
from the tusk. 


Ivory- 

inlaying. 


Marquetry^ 
ivory 
boxes, <&c. 


In several parts of India wood is inlaid with ivory, but three 
localities are especially noted for the superiority of their work : 
namely, l^sore, Hoshiarpur in the Punjab, and Monghyr in 
Bengal. The Mpore work, where the surface of the ivory 
K ornamented with black designs, is of special excellence. 
Bone IS sometimes used as an inferior substitute for ivory in 


term Bombay Boxes’ has become a trade name for 
sandalwood boxes veneered with ribbons, which are built up 

lenShwisf/'^TiT'^ Sl-^ed togethe^ 

SehrtTfn” If t=ut trans- 

Parsi cabinettaV^ '' ^largely practised by the Hindu and 
Ah^^nf-T ^ ^ Bombay city, Surat, Baroda, and 

car^fff’i “ place of sadeli, the boxes have 

S Ifd black-wood panels. In Southern 

sTmflar f ® Vizagapatam, a somewhat 

liar industry exists, m which the outside of sandalwood 
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boxes, book-racks, &c., are veneered with thin layers 

tortoise-shell, or ivory, the ivory being often coloured 

or cut by the fret-saw until it is as fine as lace. Th ' ^ 

moreover, frequently overlaid on veneers of tortoise sh°T^f 

horn. In the Kotah State boxes and powder-flasks 

with horn, ivory, and mother-of-pearl set in lac. 

made up of strips of such fine texture that the ivory isTt-'^^n^’ 

woven, are curiosities produced at Tippera, Dacca, Bha^-aTr^ ^ 
and elsewhere. ^ratpur, 


Miniature painting, which has attained a high profici 
Northern India, is almost invariably practised on slabs of”^^ 
so that it becomes one of the arts dependent on ivory 
Articles made from buffalo horn are largely produced h 
are not, generally speaking, of much artistic value Th- rW 
centres of the trade are Cuttack, Monghyr, Satkhira 
District), Hooghly, and Serampore in Bengal, where co,^h^ 
brooches, necklaces, bangles, and the like are made Sibs" 
in Assam turns out salad spoons with quaint elephant handtf^*^ 
and the Jaipur bows, ornamented in diaper pattern de<,eJi 
notice. The Rajkot combs, Baroda spoons, and Kathiawar 
knife handles, and the Surat and Ahmadabad boxes veneered 
with horn, are all well-known. In Mysore umbrella handle 
powder-boxes, and buttons are made of buffalo horn, and are 
often richly inlaid with ivory and copper. Madura produces 
excellent horn-carvings of animals. In RatnSgiri and Savant- 

vadi (Bombay) bison horn is made into highly artistic table' 
ornaments. 


M^iniatnre 
painting 
on ivory, 

Horn. 


Brush-making, while not by any means developed to the full Bristles 
extent possible, still exists in India. Within the past ten years 
the exports of bristles and other brush-making fibres have 
greatly expanded, and in 1903-4 were valued at 2o| 

The export trade in feathers is declining, owing to the pro- Feathers 
hibition issued in 1902. In 1886-7 the traffic was valued 
at 5 } lakhs, and in 1903-4 at only Rs. 5,100. Peacock 
feathers arc largely used in India, the chief centres of their 
artistic utiiimtion being Benares, Nepal, Jhansi, Aurangabad, 
Savantvadi (Bombay), and Mysore. They are generally made 
into fans and hy-flappers. Formerly they were extensively 
employed in the manufacture of braids and trimmings exported 

to Europe for the ornamentation of ladies’ dresses. 

The traffic in coral consists mainly of the real article pro- Coial. 
cured from Italy. Bengal receives the largest amount; but 
the trade is subject to extreme fluctuations, and depends 
very largely on the demand of the great trading and banking 
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communities of the Hindus, who chiefly indulge in necklaces 
of this material. 

Shell Pearl and chank fisheries are important in the extreme south 

industries, India and to some extent in Burma also. The supply from 

these does not completely meet India’s demands, and from 
3 to 4 lakhs’ worth are annually imported from Africa into 
Bombay and Bengal. The conch shell is cut into bracelets, 
armlets, charms, table-napkin rings, brooches, and the like. 
In Eastern Bengal, and more especially in Dacca, the sdnkhari 
or shell-carver is by no means an insignificant member of the 
artistic community. Shell bracelets, &c., after being carved, 
are coloured by lac melted into the sunk portions of the design. 
The industry is practically confined to Bengal. Mother-of-pearl 
is procured at the Indian fisheries, and is used by both stone 
and wood inlayers, more especially in Northern India. 


VL Fibres, Textiles, and Textile Industries 

Qasslfica- After food-stuffs, no other group of products or industries is 

raaterills. importance to India as that of textiles. The broadest 

conception of these includes all vegetable and animal fibres, 
whether simply plaited into basket-work, twisted into coarse 
rope, felted into paper, or spun and woven into fabrics of 
gossamer texture. Of the Indian vegetable fibres, cotton and 
jute are by far the most valuable. They are followed by coir, 
aloe, hemp, and paper-making materials, and then by rope, 
cordage, brush-making, mat-making, and basket-work fibres. 
Flax (linen) is chiefly of interest as an imported article ; and 
though much has been written about rhea or China grass, it is, 
so far as India is concerned, a curiosity more than a regular 
article of trade. There are perhaps 300 fibre-^yielding plants 
in India; and of these about 100 are more or less regularly 
used by the people, but only ten or twelve are established 
articles of trade. Of the animal fibres, silk, pashm^ and 
hair are very important. 

Foreign Some conception of the magnitude of the textile interests of 
India may be conveyed by the circumstance that the total 
foreign transactions in i903”’4 were valued at more than 
98 crores (£65,500,000 sterling), being nearly two and a half 
times as much as the declared value of the traffic in 1876—7. 
These figures are derived by bringing together textiles of 
every description, raw and manufactured. In 1876—7 imports 
exceeded exports by more than three crores. In 1890-1 the 
exports almost equalled the imports in value, and in 1903-4 
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Aey surpassed them by 21 crores. This result • 
due to the prosperity of the cotton and jute m/n 
The exports of cotton yarn and cotton goods wf 
8. lakh, i„ ,8,6-,. and at toi antes in “ot f “ 
spending figures for jute manufactures were%T ’ i , I 

crores. Table V (p. 255) shows India’s foreign trat 

m textiles m 1903-4. ’•’^^nsactions 

In 1903-4 India possessed 1,422 mills, presses o-i 
tures, &c., concerned with cotton, jute paner silt ’ ^“dustrial 

manufactures. These give regular employment to 

.r.'ruXTiTsir:^^”' 

mar numDer. in 1896-7 there were m all 1,084 such - 

^ that in seven years there has been a considtrab^ 

Of the mills faaoties. &e, now mnnXoX ^ou, 

worked by hand, animal, or water-power ; all the otb ^ 
steam. ’ others use 

In the whole field of economic science perhans nr. 
remarkable example exists of a sudden devekopment to 
^owth of the cotton industries and trades of Euroni'' 

America. The enormous importance of the fibre ^in 
agriculture and commerce of the world at the present- 
renders it difficult to believe that only a few hundred veil 
this,_the most valuable of all fibres, was almost unknown to the 
cmhzed nations of the West. No less surprising is it thlt cottlt 
w ich has for many centimes been the staple article of clothing 
of the people of India and other Eastern countries shoid 
scarcely find a place in their early literature. ’ ^ 

Towards the close of the first century of the present era 
Arrian described Indian cotton as carried by the Arabs from 

exlensive'^f further speaks of 

tmsive hade m the dyed sheets of Masulipatam. The muslins 

o I^acca were known to the Greeks under the name 

a word suggestive of their origin from the banks of the Ganges! 

Thus It may safely be concluded that in India the arts of 
cotton-spinning and cotton-weaving were in a high state of 

proficiency two thousand years ago. Cotton-weaving was only 

introduced into England in the seventeenth centui, and in 
1721 an Act was passed prohibiting, in the interests of 
Manchester, the importation of printed calicoes from India. 

It may also be mentioned that in 1784 a ship arrived at 
Liverpool with eight bags of cotton from the United States, 
which were seized on the ground that so much cotton could 
not have been produced there. Soon after this the whole 
aspect of the cotton trade of the world had changed, and 
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India then fell into a position of very secondary importance 

Instead of furnishing Europe with cotton goods she now became 

dependent on England for her own supplies, a remarkable 

instance of the triumph of improved mechanical contrivances 

and intelligent agriculture over hereditary skill and primitive 
traditions. i vi. 

The dawn of India’s second life in the cotton industries 
broke with the establishment of the first steam-iiower spinning 
and weaving firctory ; and, as in Europe, that new life meant the 
gradual annihilation of hand-loom weaving and the concen- 
tration of the weavers in the larger towns. Steam factories 
have sprung into existence all owr India, and are yearly being 
multiplied, while native capital is being poured into tliem to 
an extent not experienced in any other Indian industry. It 
has been _ estimated that at pre.sent £13,500,000 sterli 
invested m the cotton mills of India, and that the 

Productic 3.50,000 per,son.s. 

uctioo. j,he cultivation of raw cotton has been de.scribed in chapter i 

(Apiculture) ; and it will suffice to say here that the production 

of low count which for many yc,.„ „„ d,Lr tan” 

India s modern talfic. tended to desrade rather than to improve 

the ,„.hty of the staple. If the mannfaanrer wonld pily 

natmahJf '°"f “ sliOft staple, the Indian culltator 

years the fine long-stapled cottons of India-the cottons tint 
at one time were much admired, and found a rca^sale in 

LmsTi’^. r T China 

seems never 0 have been contemplated, yet it may now be 

affirmed that the future nmcriBrit,, „<• ti. t ^ 

will turn verv 1 tile Indian cotton industry 

1 turn very largely on whether or not the Indian cultivator 

can produce cotton sunerinr ^ 'Unuacoi 

A 1^4.1 1 s at present grown, 

feed “ 

hand loom we,,£ ®P“’n ng factories of the country. The 

suppl es Xr Tf? ^ P’^^t^hase 

2 be tcentcH Tf . It may 

9 3, and 7,931,000 cwt. in 1903-4. The averace vslim nf 

the eepo® dudpg the to live yLl L n^IyT,^” J “d 
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if we assume an equal value for the portion of the crop reta' 
in India, it may be accepted as not far from correct thaT^h 
total reached 30 crores or about £20,000,000 sterling. ■ 

All over the cotton-growing areas large steam-power mnn,V„ o- 
and pressing mills have been established, to meet local demand! mins!“® 
arid necessities. In consequence the cultivators have disco 
tinued ginning their own cotton, and the evil effect of this 
respect to the mixing of seed has already been referred to 
chapter h In 1903 India possessed 895 ginning factorie! 
and pressing millSj which gave employment to nearlv >7r 
persons. ^ ^ 

The first cotton mill in India was started in i8i8 c • • 
Calcutta; the first of the Bombay series was established in 
1851 ; and ten years later a dozen mills with 338,000 spindles 
were at work. In 1879 number had increased to fifty-six 
mills with 1,500,000 spindles. In 1886— 7 there were ninety 
mills, with 17,000 looms and 2,203,000 spindles; in 1896—7 
155 mills, with 37,000 looms and 3,984.000 spindles; in 190 1-2’ 

194 mills, with 42,000 looms and 4.992,000 spindles; and in 
i 903 “ 4 . 204 mills, with 46,000 looms and 5,213,000 spindles 
Of the mills, eighty-four are in Bombay city and thirty-two in 
Ahmadabad. Within the decade ending X903“4, the number 
of looms increased by 5S per cent, and the number of spindles 
by 47 per cent. The capital invested in cotton mills has been 
estimated at about 17 ciores; and they give permanent eixi- 
ployment to 186,000 persons, besides occasional employment 
to large numbers of cultivators, carters, boatmen, &c. Between 
the years 1893 and 1900 the industry was depressed, profits 
being affected by the disturbance in exchange relations with 
the Far East which followed the closure of the Indian mints ; 
by over-production ; by plague, poor cotton crops, and famine ; 
and by the disturbances in China. Since 1901 there has, 
however, been a very satisfactory improvement. 

It has been said of India to-day that ‘weaving is for the Hand- 
most part the pursuit of the by-time of the persons who weave." 

Fhat is doubtless the condition in many parts of the country j S 
but here and there centres of professional hand-loom weaving 
still exist, where the village weaver holds an honoured position 
and turns out a fair portion of the dresses worn by the more 
conservative and orthodox members of the community. In- 
creased prosperity for these hard-working and deserving 
craftsmen was held by some writers as likely to ensue when, 
in 1896, the duty on imported yarn was repealed, while power- 
loom manufactures, foreign and Indian, remained liable to 
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duty’. It was thought that all that was necessary, in order 
to restore the hand-loom industry, was to teach native weavers 
the use of improved contrivances. It may, however, be safely 
affirmed that there is nothing either too fine in texture or too 
complicated in pattern for the power-loom manufacturer to 
produce, and that his advent on the field is only restricted by 
the possibilities of profit. The finest Dacca muslins and the 
most intricate Kashmir shawls can be, and have been, produced 
by machinery. But there are still markets eminently suited to 
the hand-weaver, such as the production of special saris and 
lun^s (women’s cloths and turbans) of a particular shape and 
size, which the power-loom producer does not successfully 
contest, because the demand is too small or too local. 

cloths and . artistic cotton products of India may be grouped under 
dlask“ heads-long-cloths and damasks ; and muslins, plain 

and figured. Ihe cloths turned out are of fine quality, and 
may be either white or coloured ; but the patterns are usually 
woven, not printed. When checked (and of a tliick material) 
t ey are, in Northern India, styled klicses, and in the south 
gabruns-, when striped they are .spoken of as susls, and are 
generally used for women’s trousers {paijamas). The usual 
colours are dark red for Hindus and dark blue for Muham- 
madans interwoven in both cases with white. Damask proper 
is usua ly much finer, and is generally woven in white only. 
The following are the chief vernacular terms employed in 
conneaon with cotton cloths. The dhoti or dhotar, worn by 
men, is a piece of plain cloth, generally having a coloured 
border and measuring about 5 yards in length, and li yards 
in width. It may be made locally or imported. The sdti 

according to the 
material 

used mid the ornamentation employed. With the finer materials 

woJ/ ^ hand-loom 

work The w. has a larger coloured border than the d/wtl, 

are the ” embroidered. Red, blue, and green 

hLr Th thrown over the head in place of a 

^ ^ e san is, from an art point of view, perhaps the 

most picturesque of all Indian nn z -S t . 

T_ garments. 1 he or shawl 

thrL^I men, but only by certain classes of women, and is 
thrown acmss the shoulders or (by women) over the head. 

cc 0 , V, chap, viii, Miscellaneous Keveime (Customs). 
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The fagrl or lungl (turban) is a long narrow strip of cloth 
worn by men round the head. The same material may be 
worn round the waist as a cummerbund. The choli (Mana) 
is a little bodice now largely worn by women below the sari. 

It is often of a rich material or delicately embroidered. The 
susi has already been referred to as the striped cloth used in 
making trousers, and is often of a beautiful material If to 
this list be added the large shoulder-sheet^ often quilted, called 
the fard or razai; the lihaf ox palangposh, a similar sheet also 
used as a bed-cover ; the floorcloth {jdzzm or farsk) and the 
rug (dari or shatranji), the series of the principal artistic textile 
articles of native dress and household use may be regarded as 
complete. 

In the Punjab and the Frontier Province beautiful kheses Cloths of 
are made in the Derajat and the neighbouring country, Northern 
especially at Dera Ismail Khan, Jhang, Multan, and Shahpur. 

The drills (gabruns) of Ludhiana closely resemble similar goods 
from Europe. The lungis of Kohat and Peshawar (imitated in 
Ludhiana) are famous all over the East; they are mostly in 
pale drab or dark blue, with richly worked end-pieces in stripes 
of gold wire and coloured silk. In the pagris and lungis of 
Shahpur and Multan stripes in red, yellow, and green are 
frequent. A special cloth known as garbi lot, made in 
Gurdaspur, is in request all over India. The glazed ghdti 
fabrics of Jullundur are also well-known. 

The coarser broadcloth of the United Provinces is knowm Of the 
as girant^ gdrha^ or chanddha^ and the finer goods as tanzeh, 

The best qualities of the latter are made in the Benares, 
Bulandshahr, Fyzabad, Jaunpur, Mirzapur, and Pae Bareli 
Districts. The kanawez or double pattern fabrics of Aligarh 
are very beautiful ; and the checked and striped gabruns from 
Agra (locally known as ndkhunas) still enjoy some reputation, 
though they have suffered seriously from the competition of 
imported goods. The damasks of the Pampur State have a 
considerable local market, and are admirable of their kind. 

The most famous cloths of the Central Provinces are those Of the 
of Umrer in Nagpur District, and of Pauni in Bhandara. 

Their chief product is dhotis^ the glory of which is the breadth and Berar. 
and beauty of the borders. Nagpur contains one of the most 
successful of the cotton mills in India, which turns out good 
dhotis^ but unfortunately without the artistic borders of former 
times. Among the most delicate of the sdris are those of Burhan- 
pur, with variegated borders interwoven with gold-plated thread. 

The flower-bordered saris of Sambalpur are called pMiHa ; and 
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peculiar to this District are the sMIs known as hansabali 
bordered or striped with fantastic animal designs. These 
hansabalis are perhaps the most artistic product of th-e Central 
Provinces. The Akola and Ellichpur Districts of Berar are 
known all over India for their cotton goods, more especially 
checked and striped handkerchiefs, which are worn round the 
head or waist. Their chief beauty consists in the rich shades 
of red used in colouring the yam. 

Of Bengal. Cossimbazar, Chittagong, Patna, and Santipur (Nadia Dis- 
trict) have been famed for their cotton goods since the East 
India Company had factories in these places, but the business is 
at present purely local. Tippera has a fairly large trade in cotton- 
weaving j and Dacca, famous for its fine muslins, still holds a 
foremost position among the Bengal centres of cotton-spinning 
and weaving. The damask broadcloths of Jahanabad (Patna 
District), Rangpur, and Dinajpur have a fair reputation. 

OfBombay. In the Bombay Presidency, Belgaum and DharwSr are noted 
for their fine saris, which have bold silk borders and beautiful 
end-pieces ; and the sans of Bijapur are also of high quality. 
Nasik is famous for its turbans, especially those produced at 
Yeola. Zugadis of cotton and silk mixed, or cotton with silk 
borders, are also largely made there. Susis are extensively 
produced in Thana. The cotton manufactures of Bombay 
city fall under the head of ordinary commercial rather than of 
artistic goods, and the same may be said of Ahmadabad ; but 
the hand-loom dJioiars and chaloias of the latter place have 
pretty silk borders and find a market all over the Presidency. 

Surat turns out superior bungls, saris, and stlsis, while Broach 
gives attention to razais. 


Coarse cloth {dangari) is manufactured in every village in 

Hyderabad District. Hyderabad 
1 self IS famed for its agatiis or strings for supporting trousers : 
these are rainbow-coloured for men and of a fair gauze texture 

tor women. It also turns out cheap of an exceptionally 

rich quality, woven in red and green or red and yellow cotton, 

e weavers of this class of article mostly residing at Narapur. 

latte used to be renowned for cotton chintzes as well as silk 

goods, while Karachi has some credit for its lungis, kkeses, and 
sasiSt 

Sr?"' tound Cocanada and 

<tadBnnna..j^^J^“’“dry Iiave a high reputation for their cotton goods. 

e blue palamfores and fine shirting cloths of Nellore were 

teadT but this 

ruined through the emancipation of the slaves, 
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freedmen refusing to buy articles which they regarded as 
symbols of their former slavery; and of all the ancient seats 
of cotton-weaving in Southern India, Rajahmundry is the only 
one that to-day occupies a fairly assured position. The painted 
chintzes of Masulipatam, Kalahasti, and Madura have already 
been mentioned. 

In Mysore good damask broadcloths are turned out, 
especially at Bangalore ; the chintzes of Shimoga, and the 
printed cloths of Bangalore, are similar to those formerly 
produced at Seringapatam. 

In Burma, as in Assam, weaving is a domestic industry, 
carried on mainly by women. 

The fine muslins of Dacca have been famed for centuries. Dacca 
An exhaustive account of them, written by Dr. James Taylor, 
was published in 1851. The skein of yarn which a native 
weaver measured in his presence, says Dr. Taylor, proved to 
be 250 miles in length to the pound of cotton. A popular 
method of testing fineness was to ascertain if the cloth produced 
would pass through a lady’s ring. Speaking of the very fine 
yarn produced in Dacca, Dr. Taylor further explains that the 
shortness of the staple renders it unsuited to machine-spinning, 
but nevertheless the local spinners are able to produce with it 
the same results as from the finest long-stapled cottons of 
America. The tendency of the fibre to expand with moisture is 
the criterion by which the native spinner judges of the suitability 
for fine, that is exceptionally high count, spinning. English yarn 
swells on bleaching, while Dacca spun thread shrinks and 
becomes stronger the more frequently it is subjected to that 
process. It would thus appear that the European spinner 
may still have something to learn from the hand-worker which 
might possibly lead to spinning shorter staples than are at 
present considered indispensable. Some of the finer Dacca 
muslins are woven of yarns that measure 400’s \ but higher 
counts than these have been produced in Europe, so that 
beautiful though the fine muslins of Dacca, Arni, Chanderl, 

Kotah, Rohtak, Benares, and other localities may be, they 
are not superior in fineness to muslins that can be made 
in Europe. 

Figured or flowered muslins {jamddnis) are, from an art Jamdani 
point of view, the best products of Bengal. These are literally 
cotton brocades, the pattern or flower being formed by spools 
carrying special threads of cotton, silk, or gold that are thrust 

^ Cotton yarns are said to be of 20’s, 30’s, &c., counts when not more 
than a like number of hanks of 840 yards go to the pound avoirdupois. 
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by the hand within the warp, and are thus supplementary to 
the weft. It would take many pages to describe the chief 
designs met with ; it must suffice to say that they are strongly 
Persian in feeling and conception. The fabric is usually grey 
cotton, ornamented with blue-black designs, or occasionally 
with brightly coloured cottons, and gold or silver wire. When 
made in the form of sans the ends have large bold comer- 
pieces. Dacca is the most famous centre for jamddnis. 
Coloured saris with brightly coloured [jdmddni) flowers are 
produced at Santipur in Nadia District, and elsewhere in 
Bengal, and are sold extensively at Howrah ; the coloured saris 
of Tippera also deserve mention. 

Muslins of _In^ the United Provinces, Sikandarabad in Bulandshahr 

ProTinJes “ Azamgarh, Mahmudnagar in Lucknow, Jais 

and the ^ Rae Bareli, Tanda in Fyzabad, and Benares are famous for 
Punjab, their plain, striped, and flowered muslins, the jdmddnis of 
Tanda being of special excellence. In the Punjab, muslins 

used to be largely produced at Delhi and are still made at 
Rohtak. 


u Rajputana the foremost place is held 

Cental ^7 Kotah. Chanderi, in Gwalior, and the town of 

India. Gwahor itself turn out high-class goods. Those of Gwalior 

are usually checked and figured, while the border of the 
Chanderi muslins is in silk or gold, the silk being double 
woven so as to show a different colour on each side. Indore 

and Sarangpur (Dewas State) produce unbleached muslins of 
considerable beauty. 

OfMadras. ^ Ami, in the North Arcot District of Madras, is well-known 
or Its fine muslins (though they are not so fine as those of 
Dacca), but the demand for these goods has declined very 
senously of late years. Other Madras muslins with a local 
reputation are those of Adoni, Madura, and Tanjore. The 

enkatagin muslin (white with gold or coloured bands) is 
mostly used for turbans. ^ 


Twist and 
yarn. 


n 1903-4 the mills of British India produced 556,000,000 lb. 
tfo^f M 100,000,000 lb. more than in 1897-8, and 

three ma I f ^^700,000 lb. Of the total production, 

loa tnn Presidency, about 

sav'niiaiv° k cent.) were higher counts, that is to 

of the mnT ^ ° significant features 

increase in tb" ^ Indian cotton manufactures is this 

a « A A °nMum of the higher count yams, for which 

S “““ " -- 

n 1903-4 was 42,000,000 Ib. in excess 
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of that only five years previously. By way of contrast with 
this prosperous Indian industry, it may be pointed out that the 
weight of twist and yarn imported in 1888-9 was 52,500,000 lb. ; 
in 1898-9 it had fallen to 45,500,000 lb., and in 1903-4 
to 28,000,000 lb. It would thus appear that the imports are 
steadily declining with the growth of the Indian production of 
higher-class yarns. 

Turning now to the exports of Indian twists and yarns, in 
1876-7 these amounted to 8,000,000 lb., valued at 37 lakhs, 
and in 1903-4 to 252,500,000 lb., valued at about 9 crores. 
Deducting the exports from the total production it appears that in 
the latter year 326,000,000 lb. of Indian yarn and 28,000,000 lb. 
of imported yarn were available for Indian power and hand- 
looms. It seems fairly certain that, but for the exports 
of raw cotton and the existence of the Indian steam- 
j:>ower mills, the area of cotton cultivation in India would be 
reduced to about one-quarter its present extent. One-half of 
the total production is exported raw and one-quarter in the 
form of yarn, thus leaving the remaining quarter to meet local 
demands. 

The woven goods produced by the Indian mills amounted Piece- 
to 99,000,000 lb. in 1898-9 and to 132,000,000 lb. in 1903-4. goods, &c 
These goods are mainly grey unbleached cottons, 80 per 
cent, being of that nature. The proportion of higher-class 
goods varies in different Provinces. In 1903-4 Madras 
returned nearly 64 per cent, the Central Provinces (including ' 

Berar) 2$ per cent, and Bombay 18 per cent, of the total 
manufactures as white and coloured goods, hosiery, &c. The 
grey goods represent about 4 yards to the pound in weight, so 
that the Indian mills manufactured about 315,000,000 yards of 
grey goods in 1897-8, and about 436,000,000 yards in 1903-4. 

Turning now to the imports, India received, in 1903-4, 
1,085,000,000 yards of grey piece-goods, 466,000,000 yards of 
white goods, and 481,000,000 yards of coloured and printed 
cotton goods. Deducting re-exports, this gives 1,966,000,000 
yards available for India, jfilus 326,000,000 yards of Indian 
production (deducting exports from total out-turn); and we get 
in all 2,292,000,000 yards as the net Indian supply for 1903-4. 

While the Indian mills are spinning very largely for China 
and other foreign markets, the looms are far more concerned 
with the home market. 

Perhaps the earliest botanical writer who investigated the Jute, 
cultivation of jute {Corchorus oUtorius and C. capsularis) 

Bengal was Dr. Buchanan-Hamiltun, In 1801 the East India 
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Company were an.xious to discover a good substitute for hemp. 
Buchanan-Hamilton had apparently advocated the claims of 
the san fibre for that purpose, and accordingly wrote of jute- 
‘ Whether or not this plant might be employed in Euro^ to 
make cordage or canvas, I cannot say ; but I hope that no 
circumstance will divert the attention of the public, until a fair 
trial has been made of saM Buchanan-Hamilton had not 
a very high opinion of the jute fibre, which was then unknown 
to Europe, although grown and used in Bengal. From the 
writings of other authors we learn that a century ago the poor 
in Eastern and Northern Bengal were mainly, if not entirely 
clad in a sackcloth of jute. Such a state of affairs has quite 

passed away in the India of to-day, the poorest peasant being 
dressed in cotton. ^ 


It would seem probable that Dr. Roxburgh was the first 
person to use the word ‘jute’ for this fibre. According to 
some writers the word is derived from the Sanskrit juta • others 
trace it from the well-known waste €i\\jhutajhrtf, and a third 
opinion derives it direct from jhot, the Orissa name of the 
plant. The word pdt, used by Buchanan-Hamilton, is the 
ordinary Bengali name for the plant from which the jute fibre 
IS derived. But the term pdt or patta appears all over India 
and IS given first to one fibre and then to another, its most 
general acceptation being silk. A common .synonym for pdt is 
raja Sana, the noble fibre. The term ‘ gunny ’ {the name 
used m modern_ commerce for jute sacking) is doubtless 
derived from ganja (by the earlier authors written gdnia), and 
thus links the jute plant with hemp, and shows that, so far 
to «=oncerned, the use of jute is modern, being indeed 

and Assam. In the trade returns for India the imports under 
o *e exports 

“.—rxL™ “■> (•'» 

the^ ^ experimented with by Europeans in 1820, 

vL that brokers were for some 

fw of!? ^ adulteration with jute. 

One of the earliest commercial references to the fibre occurs 
m the Customs returm nf t . occurs 

fibre valued J 7 f ^ 364 cwt. of raw 

could not have h pedant weavens, but the traffic 

sen very extensive. In 1832 an enterprising 
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X)und66 ni3.iiufi3,cturGi GxpsriniGntcci oncG inorc witli tliG fibre 
and was able to show that it might be used as a substitute for 
hemp, hiom that date Jute gained rapidly in popular favour 
It was recognized that it was capable of the most minute 
separation, but it is only within the past few years that this 
advantage has been utilized for the finer textile purposes. In 
time the difficulty of bleaching and dyeing the fibre dis- 
appeared; and the success of jute being thus assured the 
foundation of the manufacturing enterprise of Dundee' and 
Calcutta was laid. 

With the establishment of jute mills at Dundee, a large 
export traffic in the raw fibre sprang into existence at Calcutta, 

Until when the supply of flax and hemp from jRussia 

was cut off by the Crimean War, little or no effort was made to 
organize mills in India, or to improve the village hand-loom 
production, with a view to participating in the new demand of 
foreign countries for jute sacking. In that year, a factory was 
established at Serampore, and some years latei* factories sprang 
up rapidly in and around Calcutta, until the banks of the 
Hooghly are now dotted with smoking chimneys. In 1891-2 
there were twenty-six jute mills, with a capital of 137 
plus £ i,ts7,ooo in sterling; and these contained 8,295 looms, 
with 173,000 spindles. In 1903-4 there were thirty-eight 
with a capital of 743 lakhs, including a sterling capital of 
^^2,263,000; and these contained 18,406 looms and 376,718 
spindles, and gave employment to 124,000 persons. While 
the English capital of the Bengal jute industry has not 
advanced much, recent years have witnessed an itnmpngf. 
expansion of the capital subscribed in India. 

Practically every homestead in the jute tracts has a few Hand- 
bundles of jute suspended from a beam in the roof of the 
veranda. The fibre is spun into twist or yarn, and worked up 
as required into string and rope, or is woven into gunny cloth presses, 
or bags. Year by year, however, this domestic craft has de- 
creased, and it may safely be affirmed that the decline in 
hand-loom jute weaving is far greater than in the case of 
cotton. In fact, hand-loom gunnies have now practically dis- 
appeared from the market; and yet. so late as 1 880-1, the 
returns of foreign exports had to be divided into two sections, 
power-loom and hand-loom. 

The jute presses are concerned with the foreign trade in raw 
jute. In 1896-7 there were eighty-eight such presses, and in 
1903-4 155 presses with 21,000 employes. 

It has already been stated that in 1828 the exports of raw Trade. 
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jute were only 364 cwt ; in 1832-3 they were only i r,8oo cwt ; 
fifty years later they had expanded to 10,349,000 cwt. ; and in 
1903-4 they were 13,721,000 cwt, valued at nearly 12 crores. 
From the jute taken by the Indian mills, goods to the value of 
9^ crores were exported in 1903-4, and it is probably correct 
to suppose that this represents about two-thirds of the total 
manufactures of these mills : hence the total value of the 
Bengal jute production, including raw material exported, may 
be estimated at about 27 crores. Recently the exports of jute 
cloth have been progressing at a higher ratio tlian those of bags, 
which is possibly due to the utilization of the cloth in linoleum 
manufacture. In 1903-4 the United States took 63 per cent, 
of the jute cloth exported, wliile Australia is the largest single 
market for bags. 

Paper- Paper was introduced into India by the Muhammadans, 

making, had learned its use from the C^Innese. To the present 

day, wherever paper-making by hand is still practised, the 
workers are usually Muhammadans ; but the indirstry has long 
been declining, and only the coansest kinds of paper are now 
produced. Among Hindus, the earliest writing materials were 
palm-leaves in the south (where they are still commonly used), 
and birch-bark in the north. The oldest Sanskrit MSS. on 
paper come from Kashmir and Nepal, no doubt under Chinese 
influence. But, although the process by which paper could be 
made was fully understood, no progress was made in India 
until Europeans organized the present industry with the help 
of modern appliances. The most valuable paper materials are 
old rags, waste gunny-bags, jute and san (Iiemp) cuttings, and 
bahar and mtinj grasses. 

There are nine paper mills in India— four in lk)ml;)ay, four 
in Bengal, and one in the United Provinces (Lucknow) ; and, 
so far as can be ascertained, the capital invested in these is 
65 lakhs. In 1903 they gave employment to about 4,500 
persons and produced nearly 44,000,000 llx of paper, valued 
at 59 lakhs. 

Printing. The associated industry of printing may be very briefly 
mentioned here. In 1898 India posses.sed 756 printing 
presses; in 1 900-1 there were 876, employing about 19,000 
persons. Since 1901 the smaller pre.sses have been excluded 
from the returns, and in' 1903 the 107 large presses employed 
13,220 hands. 

Silk. Many conflicting opinions have been advanced on the 

History, history of the silk industry of India. It is probably correct 
that the most ancient references to silk by Sanskrit authors 
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dcnotG one or other of the non-cfomestic^teci worniSj not 
the true silkworm (the mulberry-feeding insect) of modem 
commerce. All the pussEges thut speuk of the mulberry-worm 
in eurly Hindu literuture refer to un imported) End not to e 
locally produced) silk. Neither this worm nor the plant on 
which it feeds has ever been found in an indigenous condition 
in India — certainly never in the parts of India where seri- 
culture exists. The practical silence of IMuhammadan writers 
on the subject is also significant) and tends to the conclusion 
^bat until the advent of the East India Company mulberry 
silk-growing was nowhere an important industry in India. 
Under the fostering care of the Company, however, the Indian 
silk trade prospered greatly, and the experiments then con- 
ducted resulted in the introduction and adaptation of at least 
some of the sub-tropical races of the silkworm now met with 
in Bengal. For example, the desi or cold-weather band {Bom- 
byx fortunaius), and the nisiri or rainy and hot-weather band 
{B. croai), may have displaced the now neglected sma or 
kola piit (B. s/nms!s), and the bora polo or boro pat {B. textor). 
In Burma the worm met with is the nyapaw (^B^ arracanensis). 
In the seventeenth and eighteenth centuries India’s chief 
competitor in the silk trade was the Levant Company. 
Oradiially, however, successful efforts were made to acclimatise 
in Europe one or two races of a temperate worm, procured 
from China and Japan. This might be described as Botnbyx 
nwri^ proper. When sericulture became part of the agriculture 
of I* ranee and Italy, a guality of silk was produced entirely 
different from that of India and Turkey, and its appearance 
created a new demand and organized new markets. All subse- 
quent experience seems to have established the belief that the 
plains of India, or at all events of Bengal, are never likely to 
produce silk that could compete with this new industry. On 
the lower hills of Northern India, on the other hand, a fair 
amount of success has been attained with this (to India) new 
worm, as, for example, in Dehra Dun and Kashmir. In 
Manipur, it would appear probable that B. mori, possibly 
obtained from_ China, has been reared for centuries. The 
caprice of fashion has, from time to time, powerfully modified 
the Indian silk trade. I he special properties of the Itorah 
silks were formerly much appreciated, but the demand for 
them has now declined. This circumstance, together with 
defective systems of rearing and of hand-reeling and weaving, 

accounts largely for the present depression in the mulberry 
silk trade of India, 
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Wild silks. India, ha.s thicc well-known purely indigenous silkworms* 
the tasar^ the niugd^ and the erL The first is widely dis- 
tnbuted on the lower hills, more especially those of the great 
central table-land, and feeds on several Jungle trees The 
second is confined to .Issam and Eastern Bengal, and feeds nn 
a laurel. The third exists in a state of semi-domestication 
being reared on^ the castor-oil plant. From an art point of 
view the mugd silk is the most interesting and attractive and 
th« cocoon con be reeled readily. The ,ri silk, on throZ 
hand, IS so extremely difficult to reel that it is nearly always 
carded and spun an art which was practised in the Khasi 
Hills of Assam long before it was thought of in Europe. 

production. Silk-culture centres in the Districts of 

Murshidabad, Malda, Rajshahi, and Burdwan. In Choti 
lSa,pur the tasarh fairly plentiful; and in the northern tracts 

Wgurl, and Bogra, the m silk is largdy 
reared. The mulberry worm is also regularly reared in the 
M_anipur State. The silks of the Assam Valley proper are the 
P: In the United Provinces mulberry silk is prj,! 

fhe^ir ‘'f I’f tabgarh, and in southern Mirzifpur 

the Hasar is found. In the Punjab and Frontier Province 

Gurdaspur, and 

estawShe?as''n • . 

established as an important industry. The silk of the Central 

SS^'lomS" ^^'^"dant in the forest 

acts. Bombay is noted for its silk manufactures. In the 

h' “k “ f™” China, 

in Madras acclimatize mulberry silk 

a L ’ . purpose. In Mysore the industry appears 

silk induZ if century. A small mulberry 

Z % Thn EnZan s.aml2rS 

cultivation is followed in Northern India 

which ore snbjeftoZnnSiZ r™™ 

elevated ridges within rife fidds! 

mills, &c. Burma^fidf hf P P^dacing Province of India, while 

Slightly the ZnnZ Production influences but 

Bombay ,, Si S 
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silk thus obtained to Northern and Central India. All but 
one of the silk filatures of India are located in Bengal. In 
1891 there were eighty-one, and in 1903 these had decreased 
to sixty-three, which gave employment to 9,000 persons Three 
large silk mills (two in Bombay and L in Calcutta) are 
worked by steam-power and are almost exclusively concerned 
with the Burmese market, a trade that was formerly concen- 
trated very largely in Glasgow but is now shared by Japan. 

There are also some twenty to thirty hand-loom factories* 
mostly in Bengal The Bengal factories of to-day largely work 
up tasar silk, in place of preparing the korah silks formerly 
turned out by them : they are owned and managed by natives 
and do not employ European machinery. Besides the 
registered mills and factories, numerous weavers own one 
or two looms worked by themselves and their families. 
Silk-weaving seems intimately associated with Gujarat. From 
one end of India to the other Gujarati silk-weavers may be 
found, speaking a dialect of Gujarati or using Gujarati names 
for most of their appliances and for the textiles they produce. 

The following classification of the most important artistic Artistic 
silk textiles of India may help to convey some conception of 
their diversity and beauty : — 

{d) Gold brocades or kincohs {kuMkhwabs), These are silk centres oJ 
textiles the pattern of which (more or less elaborated with sold 
or silver wire) is supplementary to the weft, and is consequently 
thrown on the surface of the fabric. It is produced by special 
spools thrust between' the warp by hand. It is customary to 
restrict the word kincob ’ to a brocade in which there is a 
liberal use of metallic thread. Cloth of gold may be viewed as 
woven entirely of gold wire, the pattern being sometimes pro- 
duced by punching the surface, while in the kincobs proper 
silk is used as a body material or to outline the gold materials 
or the gold patterns. Baftas or fothdns have the major portion 
of silk and the patterns only in metallic wire. Lastly, db-rawdns 
are silk gauzes with gold or silver threads interwoven. Both 
cloth of gold and kincob are mentioned in the Vedas. Mega- 
sthenes, speaking of the costumes of the princes of India, 
remarks that their robes were worked in pure gold, and the rich 
stuffs brought from India to Babylon were probably gold 
brocades of the kinds now produced at Ahmadabad, Benares, 
and Murshidabad. It would appear too that the kincobs, 
which are now mainly used for trappings and curtains, were 
origmally woven of pure gold, and that silk was added to give 
a body to the textile and to afford a means of colour illumina- 
voL. in. p 
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tion. The centres most famed for this beautiful and ancient 
art are Benares, Agra, Ahmadabad, Baroda, Surat, Burhanpur 
(in the Nimar District of the Central Provinces), Aurangabad 
Baichur, Tanjore, and Trichinopoly. ’ 

(b) Amrus, or silk brocades withmH gold or silver wire 
These are produced at Murshidabad {bufaddr or flowered 
saris), Benares, Multan, Bahawalpur, Na.satpur (Sind), Ahmad- 
abad, Surat, Yeola, Poona, Aurangabad, Raichfir, and Tanjore 
The most characteristic textiles of this kind are, however those 
woven in cotton but spun so as to form a soft thick fabric 
that feels like wool, and has silk patterns brocaded over the 
surface. These are styled himrus. They are as a rule 
lined, and when made up into coats for men, and bodices and 
trousers for women, are, as the name denotes, suitable clothing 
for the cold weather. Aurangabad is the chief centre of himru 
production, though Trichmopoly has a fairshare in the indirs"! 
T\szhtmrus of Ahrnadabad, Surat, and Raichur may also be 
mentioned. In point of texture and durability few Indian 

hm Like kincobs, they might be extensively used for 
vral drapings and curtaims, while some of the finer qualities 

tiefand f and others for men’s 

ties and fancy waistcoats, or even for dres.sing-gowns. 

•II gtclbadan, and mashru are names given to various 

tot otor in containing n 

M.,H^ haa atad, been referted to on p. \L illTLi 
have a ™v, pattern The gndsLn i, a 2 

6 . Pure silks, or silks mixed with cotton that answer m 
to n^e, ate produced over Northern IndSld 2 « 

ported goo* tobLn”’’”'”’'- “"Petition vrith im- 

and the cheaper and moiratSvrrf. 

™'toZea"a:r.,T"tr“^” 

Aligarh Agra and R f ‘^^^“Sarh, Benares, Allahabad, 
Aiiprn Agra, and Bulandshahr in the United Provinces • 

at d^ntsar. Bahawalpur. Tatta. and Yeola. ' ° 

as ^ checked {washing)' silks. These are known 

«re Amritsar MuSn Zd b''? T'"’- 

Tioceat MurshiiibldTirL 2^' '■I'?' 

U u ^nora/i and matka silks), and BtokurS 
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fauf Karachi, 

SSJak (Ganjam), Madura, and Dindi^I, in 

are made principally 

in the Azamgarh District of the United Provinces • at Pesha ' 
war ; at Ahmadabad and Surat; and at Ariyalur (Trichinoptly 
Di^nct) and Ayyampettai (Tanjore), in Madras. 

Other shk products that may be specially noted are the fine 

IToft r T’ ^if the embroidered 

silks of Kashmir, the silk saris of Kotah and Chanderi (Gwalior) 

and thej^afy/a silks of Gujarat (see p. 187). ^ ’ 

The silk saris of Kathiawar, especially when embroidered, 
hardly equal ed m India for finish and delicacy of colour. 

The cotoured silk saAs of Arni (Madras Presidency), with deep 
embroidered borders and geometrical scrolls, also deserve 
men ion. ere is a large demand for silk garments in Burma, 
but the local products, whether plain, striped, checked, or 
brocaded, are not equal to those of India. The silk industiy 
of Burma is due to colonies of Manipuns whose ancestors were 

f - j-u former Burman kings. Bombay and Mur- 

shidabad produce silks for the Burma market. 

The first consignment of wound silk from India to England Trade 
was made in 1772, but during the five succeeding years the 
exports did not on an average exceed 180,000 lb. From 1776 
to 1785 the average came to 560,000 lb., the supply from 
urkey, Italy, &c., being only about one-half that amount, 
n 1790 the exports of thrown and raw silk were 1,266,000 lb 
From 1857, when the utilization of waste silk began in Europe" 

changed their character: the waste and 
wild silk trade improved, and that in reeled silk declined. 

In 1876-7 the total exports were 1,418,000 lb., valued at 
78 lakhs. In 1880-1 they were 551,000 lb. reeled silk, Nus 
788,000 lb. waste and chasam, valued at 55 lakhs. In igoo-r 
the figures were 560,000 lb. reeled and 1,031,000 lb. waste 
total value 51 lakhs; and in 1903-4 the corresponding figures 
were 624,000 lb. reeled silk and 1,137,000 waste, total value 
63 lakhs. The exports of manufactured silks have shown 
a still more serious decline : in 1886-7 they were valued at 

kkhs ’ ^ 

In both raw silk and silk manufactures India now receives 
far more than she gives. The imports of raw silk were, in 
*7 7 ) 1,461,000 lb., valued at 45 lakhs: twenty-five years 
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later (1900-1) they were 2,535,000 lb., valued at 102 lakhs. 
There has since been a temporary decline, very possibly an 
after consequence of famine and plague, the imports in 1903-4 
having been 1,544,000 lb., valued at 59 lakhs. The imports 
of manufactured silks show a remarkable expansion. In 
1876-7 these were valued at 58 lakhs, and five years later 
at 35 lakhs. In 1903-4 they rose to 183 lakhs, the highest 
figure yet attained. Thus not only is India failing to produce 
silk goods suitable for the demands of other countries, but she 
is opening her own markets to a foreign competition that must 
tell disastrously on the local hand-loom workers. 

Wool and The earliest classic writers of India knew of wool, which 
pashm. assigned as the material for the sacred string of the 

Vaisya caste. The discovery of the art of felting possibly 
preceded that of spinning and weaving the fleece. Wool, 
however, takes a very subordinate position in the art crafts 
of the plains of India, owing largely to its unsuitability as 
a material of clothing under the climatic conditions. The 
wool of the Indian sheep is very inferior to that of Europe 
and Australia. It is short-stapled, and so deficient in the 
scaly quality valuable for felting as to resemble hair rather 
than wool. Whether it be possible to remove these defects, 

• with sheep living under tropical conditions, is a point of the 
greatest uncertainty : at all events the recent expansions of 
the wool trade of India have been in regions known to produce 
woolly fleeces. 

Pashm or pan is the undercoat of wool found on certain 
goats in Tibet. This is the article employed in the manu- 
facture of Kashmir shawls (shdls\ Rampur ckddars, and 
pashmma cloth. Of late years a soft form of wool has been 
imported into India from Kerman in Persia. More recently 
a similar wool has come from Australia and other countries, 
and later still a soft staple has been produced by special 
treatment of almost any wool. These and similar substitutes 
for tXMQ pashm are imported ‘ into Bombay and carried 
to Amritsar, Lahore, Nurpur, Ludhiana, and even to Kashmir 
itself, and, either in their pure state or mixed with a small 
amount of Tibetan are made into shawls, dress pieces, 

&c., and then sold all over. India, and even exported to Europe 
and America, as true pashmma. The name ‘cashmere’ is 
also given to cloth woven in Europe, and has in fact become 
a trade term for a certain quality of fine soft woollen goods. 

It is possible that the entire supply of Tibetan does 

not represent a tithe of the material, raw or made up, now 
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sold under the names of pashmina or ^ cashmere ’ in Europe 
and America. ^ 

nro^aWv'ttrf S' and Frontier Province is Cent., of 

Than? -5K-1 Ferozepore, Lahore, 

Jhang Shahpur, Peshawar, Dera Ismail Khan, Amritsar; 

Multan, Rawalpindi, and Jhelum each produce wool in fair 

quan ity and quality. In the United Provinces the most 

rimora''a°H Himalayan tracts- Garhwal, 

Almora, and Nairn Tal— while the important Districts in the 

plains are those of Agra and Mirzapur. A large drain is 
however, made on the Punjab, Rajputana, and Sind, and on 
oreign countries, to meet the manufactures of these Pro- 

best-known local wools of Western India are 
the black Deccan and Khandeshj and the white wools of 
bind, Gujarat, and Kathiawar. Sind and Baluchistan wools 
are exported from Karachi, along with the fine wool obtained 
from Bikaner. The rearing of sheep in the Central Provinces 
IS fairly important in Jubbulpore, Nagpur, Chanda, Wardha, 
and Raipur.^ In Rajputana and Central India, Bikaner, 

Jodhpur, Jaipur, and Ajmer produce wool, and that of 
Bikaner is much prized all over India, especially for carpet- 
weaving. In Southern India the wools of Bellary, Kurnool, 
Coimbatore, and Mysore are well-known ; but the sheep of 

most other Districts of Madras, like those of Bengal, yield 
hair rather than wool. 


W^oollen manufactures consist of coarsely woven or felted Mannfac- 
ankets and piece-goods, only occasionally ornamental The 
manufacture of felts (namdas), which are made of spun wool 
and used as bed and floor rugs, and for horse-cloths, is carried 
to a considerable degree of excellence in Kashmir ; Bannu, 

Hazara, Dera Ghazi Khan, and Bhera; Bahraich ; Gujarat 
Jodhpur, Jaipur, Sind, and Baluchistan. Kashmir felts are 
richly embroidered ; those of Kohat and Bannu have coloured 
wools imbedded in the felt in elaboration of some design. It 
IS only in Northern India (more especially in Kashmir) that 
the spinning and weaving of wool extends to the production 
of highly finished and artistic goods. It must suffice to deal 
in the most general terms with two groups — the Kashmir 
shawls and chddars, and the woollen-pile carpets of India, 
and to add some remarks on embroidery. Before doing this 
it may be mentioned that there are at present only six steam- 
power woollen mills in India: namely, at Cawnpore, Dhari- 
wal in the Punjab, Bombay (3), and Bangalore. The capital 
invested m these mills is 45 lakhs, of which the Cawnpore 
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mill has nearly one-half. They possessed 678 looms and 
25,000 spindles in 1903, and employed 3,000 people. The 
out-turn includes blankets, serges, broadcloth, flannels, hosiery, 
cardigan jackets, jerseys, gloves, &c. ; also tweeds, shawls, 
worsted, and Berlin wool. Their total production in 1903 
was about 3,000,000 lb., valued at 29 lakhs. But for all the 
higher-class goods they have to import Australian wool, which 
is used either pure or mixed with Indian wools. 

Scattered here and there all over the country are various 
hand-loom factories where coarse blankets, carpets, rugs, pattu 
and pashmim are produced. Patiu (puttoo) is a fabric woven 
of wool or goat’s hair, treated so as to resemble pashm or 
a mixture of pashm and cotton. Though the industry is 
considerable, the factories are individually small. Eleven of 
the larger hand-loom establishments, mostly concerned in the 
carpet trade, give employment to about 4,500 persons. 

Pile carpet-weaving as now practised in India was intro- 
duced, like many other arts, from Persia ; but it is probable 
that India had a carpet industry of its own (thougli possibly 
not in pile carpets) long before the advent of Persian influence. 
Methods and designs are met with in the Indian carpet trade 
wMch are very possibly indigenous, and include the peculi- 
arities by which Indian carpets can be at once distinguished 
from those of other countries. There is little or nothing to 
show that the princes and nobles of India used woollen-pile 
carpets in^ the past more extensively than they do at present. 
In a tropical country sumptuary desires are more naturally 
met by gold masnads than by expensive carpets ; but where 
carpets are used in India they are almost invariably of a good 
quality and rich oriental design, and are procured not merely 
from India itself, but from Turkey, TurkistSn, Persia, and 
Afghanistan. Cheap carpets are exclusively made for export, 
the present demand being the outcome of the interest aroused 
by the carpets sent from India to the London Exhibition 
o ^ The idea seems then to have occurred to European 
dealers that, if a cheaper article could be produced by India 
than was procured from Turkey and Persia, a large and 
profitable trade might be organised. Patterns were Scord 
mgly sent out, the quality prescribed, and the price fixed 
at an dmost impossibly low figure. The result could hardly 
Have been other than a steady deterioration in quality and 
artistac ment. .pother influence, but in the opposite direction, 

r!f tr book on Oriental Carpets 

published by the Austrian Commercial Museum. From one 
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end of the country to the other, the plates of that wort 
in original or as copied by Indian draughtsmen, are’ t ^ 
seen in the factories of even the humblest workers^ Th‘ ° 
tended to raise the tone of carpet-weaving in India, and'thS 
to arrest the disastrous results of the trade demand alreaZ 
spoken _ of; but it has also operated to destroy the littv 
distinctions that formerly existed between the chief c t - 
of manufacture. The production of carpets at some of' the 
large Indiaii jails has sometimes been referred to as exercising 
a debasing influence on the artistic industry. This is not the 
fact, the work of the jails having been on the whole distinctly 
beneficial. The Yeraoda jail at Poona, for example in 
reproducing rich and pure designs obtained from old carets 
at Bijapur (probably of Kashmir make), has conserved what 
might otherwise have been lost. 

The centres of carpet-weaving in Northern India are, in Car 
order of importance, Amritsar, Kashmir, Lahore (jail), Multan 
Hoshiarpur, Batala, and Bahawalpur. In Kashmir, carpet- 
making has been practised for several centuries, and the 
Kashmir carpets were known of old even in Southern India. 

The large and prosperous industry at Amritsar appears to be 
quite modern, and is mainly in the hands of Hindus. Central 
Asia and the Native States of India are ransacked for 


wem 

m IS 


choice patterns, while the utmost care is taken in the selection 
of warp, wool, and vegetable dyes. Pashmma wool is used 
for the finest descriptions of carpets, and the work is all done 
by hand. The carpet-weaving of Hoshiarpur and Batala is 
a recent offshoot from Amritsar. Multan is an old centre, 
and the industry is said to have been established there prior 
to the introduction of carpet-weaving from Persia. It is 
probable, however, that the original influence came from rugs 
and carpets brought from Turkistan. The Multan carpets ^ 
are marked by the size of the stitch and an*aggressive colouring, 
while they are usually disproportionately long in relation to 
their breadth. The Bahawalpur carpets do not differ materially 
from those produced at Multan. Peshawar, and to a l^s 
extent Quetta, are centres for the Afghan, TurkomM, and 
Persian carpets that find their way into India. Kohat, Bannu, 
and a few other places along the north-western frontier pro- 
duce a peculiar form of rug called a nakhai^ distinctive 
feature of which is that the weft threads protrude, in twisted 
loops, from the warp strands. ^ 

The carpets manufactured in Sind closely resemble those of 
Multan. Sir George Birdwood \Indiisirial Arts of Indtm) \mk 
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describes them as ^ the cheapest, coarsest, and least durable 
of all that are made in India.' Speaking of Baluchistan, he 
continues . The carpets and rugs are made of goats' hair 
which gives them their singularly beautiftil lustre, finer even 
than that of the Indian silk carpets, and more subdued in 
tone, although the dyes used in BaluchistSn are richer. The 
patterns are^usually of the fantastic geometrical cliaracter found 
in Turkoman rugs, from which the patterns of the early 
‘^Brussels carpets " were derived.' These carpets are, however 
rarely made in Baluchistan itself. They come from SeistSn* 
and, to a less extent, from Afghanistan. " ' 

Pro^ncef . Central jail at Agra 

and uinish a further refutation of the usual condemnation of Indian 

Bengal, jail-made carpets. Mirzapur is another well-known carnet 

centre m the United Provinces. Bengal has no good wool 

and _the only carpets that need be mentioned are those from’ 

th^ recalls the Ramchandra carpets of Ellore. ^ 

Carpet-weaving has flourished for many years in Riinot^ni* 

are the^ School Bombay at the present day 

Yeraodalt of t Bombay city, AhmadabSd. and the 

at the Delhi i h hv ' f noteworthy object 

oroHo Of 1903 was a beautiful pearl carpet 

LigTs In blTf 1 arabesque 

g s m blue and red being worked out in English class 

four large we?it^ *0 be held down by 

ern India, attracted £tentioJ in Masuhpatam and CocanSda first 

G ?rge bSooH Sir 

foSlfmo„°th 7 ' Masulipatam carpets ‘were 

imnoi-t ^ in India. , , . The English 

E,g,i.h Tr4S.Tu.rj.i72 

broken, one innovation after annthAr 

manufacture,’ and th^e cSLUn into the 

the better fabrics of l2 M r 

District). Walajapet (North 

) .« », U.. Ch,.r c«e. „ Madn, The Tu 
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produced at Warangal in the Hyderabad State are remarkable 
for the exceedingly fine count of the stitches, for their 
harmonious colouring, and for the successful use of silk as a 
texture. The technical school at Aurangabad produces 
excellent small rugs, and the jail at Bangalore has for some 
time past been noted for the good quality of its carpets. 

The plain carpets of India, which are usually in cotton Cotton 
but^ sometimes in wool, are known as darts and shatranjis^ carpets, 
dart meaning a rug, and shairanji a carpet. They are as 
a rule transversely striped, and only occasionally show floral 
or geometrical designs. They are universally used as prayer 
carpets by the poorer classes of Muhammadans, and often 
display more art in their manufacture than might be anticipated. 

Some of the most noteworthy are those from Rangpur in 
Bengal (blue and white); Agra, Aligarh, Bareilly, and 
Bulandshahr, in the United Provinces; Peshawar, Bahawalpur, 

Multan, Gujrat, and Sialkot, in the Punjab and Frontier 
Province; Quetta, in Baluchistan; Jaipur and Bikaner, in 
Rajputana; Dharwar, Belgaum, Ahmadnagar, Kaladgi, and 
Cambay, in Bombay ; and Adoni, in Madras. 

There are two main forms of production of shawls and Shawls and 
chadars---i\it tilt or kanikar, and the amlikar. In the former 
the pattern is elaborated on the loom ; in the latter by means 
of the needle. But except in the case of the most expensive 
shawls, the needle is also employed to furnish certain portions 
of the design in the loom-worked articles. Needlework is 
cheaper than loom-work, and the extent of needlework on a 
loom shawl may be accepted as a test of inferior workman- 
ship. The great centre of shawl production is Kashmir, and 
for centuries past expensive Kashmir shawls have been much 
sought after by the princes and nobles of India. The industry 
was at first confined to this State, but, as the result of famine, 
colonies of Kashmir weavers settled in Amritsar, Ludhiana, 

Nurpur, Gurdaspur, Sialkot, and Lahore, about 1833. Shawls 
were thenceforward produced also at these centres ; but owing 
to the difficulty of obtaining suitable material they were by no 
means equal to the Kashmir product. France was for many 
years the chief foreign market for Kashmir shawls, but the 
trade never recovered after the Franco-German War. It was 
also damaged by the cheap imitations produced at Paisley, 
and nowadays Kashmir shawls are sent to Europe and 
America mainly as curiosities or draperies. 

The majority of Kashmir shawls, whether kanikar or 
amlikar, are made by a sort of patchwork. They consist 
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of ribbons woven in the desired pattern, or of strips of 
pashmlna cloth embroidered over the top after having been 
sewn together to form the shawl. Shawls are mainly of two 
shapes, the do^shdla (or twin-shawl), long narrow shawls always 
sold in pairs ; and the kasaba or chddarrumdl, which is more 
or less square. The latter has assumed its present form and 
qualities largely in consequence of European demand. The 
Rampur chddar is a fine quality shawl woven for the most 
part with woollen warp {fas km or fashmma) and a specially 
prepared silk. 

From the most ancient times the nobles of Upper India 
more especially the Muhammadans, have worn woollen coats 
or ckogas. These are made from richly brocaded cloth, the 
patterns of which, when not embroidered, are formed by 
special spools thrust within the warp as the fabric is being 
woven. This class of goods is known by the name of 
jdmawdr, ^ The brocaded pattern may be made with coloured 
pashm 01 silk or gold. The centres of production are Kash- 
mir, Sialkot, Jalalpur near Gujrat, Ludhiana, Amritsar, and 
Aurangabad. Jdmawdr work corresponds closely with the 
himru production of the Deccan mentioned on p. 210. 

In 1876-7 the exports of raw wool were valued at 107 lakhs, 
and in 1903-4 at 137I lakhs. The imports of wool were 
valued at 5 lakhs in 1876-7, and 14 lakhs in 1896-7, but 
have since fluctuated, and in 1903-4 stood at 6-6 lakhs. The 
most remarkable feature of the wool trade is the increase 
m the imports of manufactured goods, which were valued at 
70 lakhs in 1876-7, and at 216 lakhs in 1903-4. These 
figures do not include European carpets and rugs, which have 
increased in value from lakhs in 1876-7 to 26 lakhs in 
1903-4. The export of woollen manufactures (other than 
carpets and shawls) has fallen from 5 lakhs in 1876-7 to 
I lakh m 1903-4. On the other hand, the exports of Indian 
carpets have been steadily increasing. In 1886-7 the vS 

aHakh^s^ ^ ^ 903-4 it had risen to 

embroideries as used in this chapter includes 
needlework, but excludes ornamentation applied 
n the loom, such as is seen in the manufacture of kincobs, 
/amdams,^ tapestries, carpets, and the like. Embroidery is in 
^ pastoral art It attains its highest developments 

fonnrl a India, and is more frequently 

of tbp c inhabitants of the hills than among those 

e plains. Some of the examples met with among 
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primitive people of the hill tracts are of a very advanced order 
and exceedingly beautiful It may be mentioned as a 
peculiarity of all Indian needlework that the needle is puiied 
away from, not drawn toward, the operator. The stitch used 
materially influences the nature of the designs adopted. For 
instance, curves are almost impossible with darn or satin 
stitches, but are easily made by chain-stitch. Similarly, the 
preference for embroidered garments has largely dictated the 
method of embroidery to be applied. It is customary, for 
example, for darn-stitch to be employed on coarse cotton, 
while chain-stitch is used on silk or woollen fabrics. The - 
former covers the material, the latter ornaments certain 
portions of it. We may now proceed to a brief account of 
the principal kinds of artistic embroidery produced in India. 

Tlie plmlkarl work of the Punjab is an excellent example 
of darn-stitching. The word fiMilkdri means ‘ flowered ’ work, 
and might therefore be applied to any embroidery. It is, 
however, mainly used with reference to the particular kind 
which is employed as a decoration for the chddars of women, 
and is specially characteristic of the Jat population of the 
Punjab. Rohtak may be said to be its home, and the art is 
also found in its best form in the Districts of Hissar^ Gurgaon, 
and Delhi, and to some extent in Kama!. Plmlkdri work is 
of three classes — the true phulkdri^ where the pattern is 
diapered at intervals over the cloth j bdgh or garden, where 
the whole surface is ornamented ; and chobes, where the edges 
alone are ornamented and the centre left plain. It is much to 
be regretted that, under the influence of a demand for cheap 
products, the modern phuikdris exported to England and 
America have been embroidered in green, red, and purple 
colours produced by cheap aniline dyes. In shlshaddr (glass- 
worked) pMikdm a striking effect is produced by the insertion 
of small pieces of glass within the design, which are held in 
position by button-hole stitches. The habit of using mirror 
glass in embroidery is very widespread in Northern and 
Western India, being met with in Sind and Klthi^wlr as well 
as in the Punjab and Frontier Province. In Klthiawtlr it 
occurs in women's bodices, and in the head-dresses of 
children. 

The Kashmiris Imve attained to a great proficiency in darn- Dam-stitch 
stitching, which is largely applied to the embroidery of shawls 
and cMdars (see p. 2,17) ; and within the past few years a new KaJlimlr. 
and growing industry has been created in Kashmir, namely, 
the production of tablecloths, , table-centres, and such-like 
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articles in white cotton or linen, neatly and elaborately em- 
broidered by darn-stitching with bright European washing 
silks. Such cloths are remarkably cheap and attractive, though 
usually a good deal over-coloured. 

Silk em- The silk embroideries of Delhi and Agra are perhaps better 
of Ddhr Europe than any other styles of Indian work. They 

and Agra, originated very possibly with the luxury of the Mughal court 
and were for long applied exclusively to heavy textiles, such as 
velvet and satin, used mainly for men’s coats, caps, or collars. 
Of recent years an important development has taken place to 
supply European requirements ; and superb curtains, screen- 
cloths, _ table-centres, &c., in silk, satin, or velvet, and richly 
embroidered with coloured silk and a restricted admixture of 
gold and silver thread, are now produced at both Delhi and 
Agra. This embroidery is in form satin-stitch. Dam and 
satin-stitch embroideries of various characters are also to be 

Sir'” “ ^^^“chistan, Sind, and Kathiawar. In Kathiawar 

the ^satm-stitch is used in the needlework of the peasant as the 
chain-stitch is in that of the upper classes, and the embroidered 
handkerchiefs {choklas) of this region are a characteristic form 
of satin-stitch work. They are made of coarse blue cotton 
cloth, so completely covered with purple silk that hardly a 
trace of the original material is visible. In Eastern Bengal 
the kasida embroideries of Dacca, applied to pagris, handker- 
chiefs, loin-cloths, and purdahs, deserve notice. These were 

formerly entirely in darn-stitch, but chain-stitch work has 
recently been introduced. 

bed-covers, though less known than 
N w- f Bokhara, are much more artistic and are a good spe- 

SSr cham-stitch work. In Kashmir chain-stitching is 

now more prominently associated with embroidered felts inam- 
das) and woollen curtains than with shawls, and within the last 
few years a considerable trade has arisen in these articles, 
ey are usually m natural coloured wool, or in pale shades 

01 grey, green, blue, or red, and are then embroidered with 

Chain Per°Z ^ the 

cw Persian prayer-rug pattern. Kathiawar is one of the great 

Sees ? S 

Sh^ Ae S? curtains are deservedly admired, 

mode? r ^ ® glaring character of the 

chain however, of 


KasTda 
work of 
Dacca. 


Soznts of 
Peshawar, 
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We now come to a form of embroidery on some white wash- Chikan 
ing material, such as calico, muslin, linen, or silk. There are 
various methods and stitches, but the most frequent is the 
ordinary satin-stitch combined with a form of button-holing. 

The great centres of this class of embroidery are Calcutta, 

Dacca, Lucknow, Peshawar, Madras, Bhopal, and Quetta. In 
Madras silk is the material most generally employed, and the 
form of needlework thus practised is almost exclusively satin- 
stitch, though the so-called drawn work with one or two of the 
special stitches that characterize the chikan work of Northern 
India is to some extent adopted. The beautiful but imper- 
fectly known white embroidery of Baluchistan likewise differs 
in character from the chikan work of Eastern Bengal and 
Lucknow. It is double satin-stitch, but the patterns are very 
quaint. The Bhopal white work is a form of silk-quilting 
embroidery in satin-stitch, and a similar class of work is met 
with at Quetta. 

Lucknow is now the most important centre for chikan work, 
though it is probable that the craft originated in Eastern 
Bengal^ The term chikan work, which denotes a form of 
minute satin-stitch, may include piece-goods, but has been 
usually restricted to special embroideries, such as chogas^ panels 
for dresses, cuffs, collars, caps, and handkerchiefs. Chikan 
work in fact takes the place in India that lace holds in Europe. 

Where gold and silver wires are used, this class of light em- 
broideries is known by the name of kd7nddni. 

Network embroidered with silk, or with gold and silk, is Network 
characteristic of Hyderabad (Deccan) and Madras. Lace jf Southern 
manufacture was introduced by missionaries, and is now Patch- 
a popular industry in Southern India. The artistic patchwork of 
of Kashmir (a form of appliqui embroidery) has already been 
referred to in connexion with shawls (p. 217). The kalagas of Burma. 
Burma, gorgeously coloured cloths with mythological designs, are 
a special form of appliqui embroidery used for wall drapings and 
coverings for country carts. 

To the majority of persons Indian embroidery is specially GoM md 
associated with gold and silver wirework. This is of two f 
forms —the heavy and massive {zardozz), and the light and 
graceful {kmnddni). The former is worked on velvet or satin, 
with (as a rule) a heavy cotton lining to support the gold work, 
while the latter is on muslin or fine silks. Sir George Birdwood 

^ A peculiarity of the Lucknow work is that yellow or tasar silk Is 
largely used in the filliug of petals or leaves. 
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CHAP. 

in his Jndttsirial Arts of India Says:—' The ffomeous .mW 
embroidered velvets {makhmai) of Lucknow and ofTulh/ u 
A«™g,b,d, and Hyderabad L .be Dec eal „»d 
of ceady sMe umbrellas of digni.y. elepb,;„a 'cloth; ZS 
oths, and state housings and caparisons generally, are laro-eiu 
. represented in the Indian Museum. In form they W ? 

mained unchanged from the earliest periods of InSn hiVorT 
but the., samptuoua gold acroll on!a,„en,a,i„„ t “ S 

distinctly of Italian SLxteenth-centiiry origin. TJie Portucriio^A 

by natives in European designs.’ This form of massive 
(zardozt) embroidery is still well produced at Delhi 
Lucknow, and Benares. The kamdani work has alread' 
referred to in connexion with ckikan. ’ 

Instead of covering a whole fabric with silk, or silk and tmlrl 

ItZTtT “ t 1"' ““ “0 »«>» 

plied only to the end pieces, the body of the garmmit belnif 
of some commoner material such as cotton These I orH - r ^ 
are often erroneously spoken of as ^ 

Ahm!^-T- f A ^description are produced at Gwalior, Surat 
Ahmadabad, Aurangabad, and Hyderabad (Deccan). ' ’ 

Vri. Drugs (other than Narcotics), Medicines, and 

Chemicals 

dS“”'*propeSram 1 rbe"fomM Jo have curative 

larger villages and towns possess native doctom Si 

to have medicinal virtuls, but very' few oT^hes^havr beet 

lias appointed a standmer ^ ^ of India 

drugZd : 3 “ ZT/r 

highly commended by local rem,^ „ ^ 
with in the drug shops.^ These h met 

will then be taken in hand. investigated and others 

the benefit of ft? *11^11^0/ 'th modem times for 

cinchona', LdlL ft ^“‘"me, locally produced from 

(Since X896-7) L a eiSr and sold 

7 ) ^quarter anna (one farthing) at every post 

See chap, i (Agriculture). 


Quinine 
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office in Iiiclifl-. 1 his scheme has proved a comniGr * 1 
and has been of immense benefit to the inhabits success, 
stricken tracts. ^ s of fever- 

Some of the articles returned as drugs in official * 
such as aloes, asafoetida, and camphor, have been ; Tritde fa 

Table I ; others, such as opium, will be treated und ^ 

substances (narcotics). Of the chemicals the most 
articles are bicarbonate of soda, sulphuric acid 
paper-making requisites. Taking the published ret™" 
drugs and chemicals (excluding opium and tobacco^ th^^ • 
ports were valued at 31 lakhs in 1876, and at la^^^lakh 
1903-4. The increasing demand for chemicals may be t k™ 
as a direct evidence of the progress of India’s manufactmdn” 
enterprise. The corresponding exports were valued at 4.4, lakl 
in 1876-7, and at 57 lakhs in 1903-4. In both, cases thes™ 
figures include alkalis and minerals which, strictly speaki ^ 
should appear in the section devoted to metals and mineiSf’ 

Indeed, of the exports returned as chemicals, saltpetre is bv 
far the most important single article. ^ 


VIII . Edible Substances {including Narcotics) and the 

Industries connected therewith 

Essential as this group of products is to the prosperity of India 
it possesses no art industries, and is of very minor importance 
as regards manufactures. 

It is almost impossible to form a trustworthy estimate of Agricnltu 
the total value of the crops that fall under the designation of 
edible products. Speaking generally, it may be said that food- 
crops (rice, wheat, barley, millets, pulses, &c.) are raised 
on about 184,000,000 acres, and all other crops combined 
on 50,000,000 acres. If the areas under coffee, tea, tobacco, 
opium, sugar, spices, fruits, cattle-fodder, &c., be transferred 
to the collective designation of edible products, the total would 
then be increased to about 198,000,000 acres, the non food- 
crops (fibres, oils, dyes, &c.) being raised on about 36,000,000 
acres. 

To convey a definite conception of India’s food-supply, the 
produce of this vast area, would be an impossible task. Of 
necessity no standard of yield could be seriously advanced as 
applicable to all food-crops ; the balance of exports over imports 
would have to be worked out ; the proceeds of garden and 
orchard cultivation ascertained ; wild food-stuffs would have to 
be borne in mind, and animal food materials, especially fish, 
taken into a xiount. It would be as unsafe to assume that the 
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Industrial 

interests. 


Trade. 


people of India live exclusively on the produce of their own 
fields, as it would be misleading to suppose that thev are 
entirely vegetarians, or live mainly on rice, as commonlv 
believed in Europe. If any series of grains could be spoken 
of as the staple Indian food, it would be the millets and pulses 
CO lectiyely, certainly not rice, and still less wheat. But hv 

Z t '■“''■“PI”!', i' be assumed 

that yield of_i2 bushels an acre of all food-grains would be 
a moderate estimate of the produce. Hence 184,000,000 acres 
produce, say, 1,175,000,000 cwt. of assorted food-grains. The 
exports to foreign countries fluctuate considerably from year tn 
year, in direct relation to India’s own needs and to the nrirps 
ruling in Europe. During the past twenty years it may be 
sa,^ that only in exceptionally bad years have the exports 
Men below 35,000,000 cwt., and that only in .specially favour- 
able years have they risen much above 65,000,000 cwt In 
1903-4 (an abnormally good year) the exports of food-grains 
yre 77,000,000 cwt, of which 44,000,000 cwt were rice 
(33,000,000 cwt. from Burma) and 26,000,000 cwt wheat 
(mostly from the Punjab). These exports could, therefore in 
no way appreciably affect the total food-supply of India the 
more so since they are not drawn from the chief materials of 

Indian diet, nor from the most necessitous or most densely 
populated Provinces. ^ 

The majority of the associated industries of the present 

San rf T"'"” f manufacture; tea and coffee 

P yting and manufacture; tobacco, pepper, and cardamom 

cunng ; sugar manufacture ; starch and arrowroot preparation ■ 

jam, preserved fruit, and sweetmeat making ; and grain and 

Wmilhng. The further stages in some of these occupation 

mSkiSrd^Ir ^ “ distilling, vinegar 

esseS (especially from 

biscuit bakinl 

furnish a more 

nof-n ‘bese industries collectively than any 

possible tabulation of the number of works and the probabk 

number of persons employed. In 1876-7 the imports of raw 

and iSToo w S X ^re valued at 3I crores, 

these imLL'^w ^ ^ significant feature of 

in f^^risactions in sugar, which 

TH ^ 7 were valued at 40 lakhs, and in X903-4 at 504 lakhs, 
e coriesponding exports have increased from 26 crores in 
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1876-7 to 55 crores in 1903-4. The viciqcjtn/ipc r.r c 

mosl important articles are worth, of special note 

tralEc in cereals has expanded from S to Tai crmes ^e 

Zin^ T"he‘“ ““ “ -"Metth S 

amount. The opium export has decreased from 12 to 10 
crmes. The tea trade has expanded from aj to 81 c^Ls 
anti lastly, the coffee trade has remained stationat? for the 

past twenty-seven years. Table VI (n * 

abstt^t of the foreign hnde, indicates tire Mil MostS“ “ 

CO Jee* ,T' “‘’“i™ tea, 

and opium have already been dealt with in 
chapter i (Agriculture). 

The advance in the manufacture of ice and of aerated waters Ice and 
has been considerable. In 1891 there were only thirty-one ice 
factories m India, but by 1900 these had increased to fifty! 

_ree, giving employment to nearly r.ooo persons. Only the 

iTh. T '■^g'^tered, and they have a capital of 16 

lakhs. _ In 1891 only seventy-six factories produced aerated 
d mineral waters, but by 1900 the number had increased 
to 554, gmng employment to more than 2,000 persons. 

ere are now few towns or even large villages where it is not 
possible to procure aerated waters. The extent to which the 
natives of India use these luxuries, and the cheapness at which 

they can be obtained as compared with their cost in Eurooe 
are alike remarkable. ^ ’ 


That India can and does produce wines is a fact that would Wine and 
^pear to have escaped the attention of some writers. The 
Kashmir white and red wines were highly commended at the 
Calcutta International Exhibition of 1884; the former obtained 
a gold medal in competition with the corresponding wines of 

France and Australia, being especially commended for its 
purity and excellence. 

Dis^tillmg was known and practised in India long before the 
arrival of Europeans. Recently a few of the owners of breweries 
and sugar factories have opened distilleries for the production 
of spirits of wine, rum, and even brandy and whisky The 
great bulk of the consumption of wine and European spirits in 
India is^ however, still supplied by importation. The prepara- 
tion of the ‘country spirit’ largely consumed by the natives of 
India IS strictly regulated by the state for fiscal purposes and 
to restrict consumption, and will therefore be deal with in 
Vol. IV, chapter viii (Miscellaneous Revenue) In 1002 
India possessed in all ten large distilleries, which gave employ- 
ment to about 378 persons. 

VOL. HL 


Q 
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Brewing^. Brewing was first attempted in India in 1825, but did not 
become a success until about 1870. It has now developed 
into one of the largest of the minor industries. In 1903 there 
were twenty-seven breweries, and their aggregate out-turn was 
6,000,000 gallons of beer. About half of this is purchased by the 
Army Commissariat Department. Fourteen of these breweries 
are located on the outer ranges of the Himalayas, and produce 
good light beer better suited to India than some of the 
imported ales. The imports of beers, &c., usually average 
from 2,500,000 to 3,500,000 gallons a year. 

Milling. The milling of rice has grown into one of the chief industries 
of Burma. So successfully has this new industry been 
organized that practically all the rice exported from India is 
now husked. In 1896 there were no rice-husking mills 
employing 5,700 persons, and in 1903 112 mills employing 
16,000 persons. Flour mills — though not so numerous as the 
rice mills — have been opened at various places, and are now 
producing a large proportion of the flour required by India. 
In 1903 thirty-five mills were at work which employed 2,600 
persons. In Northern India, especially at Delhi, a still newer 
industry has arisen in the baking of biscuits specially pre- 
pared for the Indian market. 

Provisions. As the heading ‘provisions’ figures largely in trade returns, 
it may be as well to explain what is usually embraced under 
that designation. In 1903-4 the provisions imported by India 
were valued at 203 lakhs. The chief items were dates (36 lakhs); 
other preserved fruits (24 lakhs) ; biscuits (18 lakhs) ; salted 
fish (15 lakhs); also butter, cheese, ghJ, bacon and hams, 
condensed milk, &c. The exports under ‘provisions’ were 
valued at 6i-| lakhs, the more important articles being gM 
(23 lakhs), salted fish (i3-| lakhs), fish-maws and shark-fins 
{5 lakhs), and fruits. 

IN Timber and Woodivork Industries 


Indian 

timbers. 


Perhaps no feature of the arts and crafts of India manifests 
so great a diversity and so many points of interest as wood- 
work. In India the carpenter’s craft very possibly gave birth 
to that of the stonemason within historical times. As met 
with in architecture, furniture, and cabinet-work, wood is 
ornamented in various ways, described below. The art con- 
^ptions pursued have been influenced and diversified in each 
important section of the Empire by the texture of the most 
abundant and most suitable timbers, and by the religious 
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sentiments and racial peculiarities of the people. The migra- 
tion of forms and designs, and the social changes and move- 
ments of successive races, can be traced in the wood-caning 
of different parts of India. The chief woods employed for 
ornamental work are teak, shisham (black-wood), deodar (cedar), 
sandal-wood, ebony, walnut, satin-wood, padauk, tun, nm, 
Madras red-wood, anjan, dudhi (or white-wood), red cedar, sal 
{Shorea rohusta), rohira, hahul, and jack-wood, the order 
enumerated being approximately that of their importance. 
Examples of the extent to which art conceptions have been 
influenced by the grain of the timber employed are afforded 
by the deep under-cutting that is possible with teak, red-wood, 
and walnut; the low relief of shisham and deodar \ the incised 
designs of ebony ; the intricate and minute details of sandal- 
wood; and the barbaric boldness of rohira, sal, babul, and 
other coarse-grained and hard woods. 

Judged by the standard of foreign demand teak is by far the 
most important timber of India, but several other timbers are 
of greater value to the people. Mention may, for example, be 
made of the babul, ktkar, sal, shisham, deodar, bamboo, and 
many others as timbers or building materials of very consider- 
able importance locally. Teak is procured mainly from Burma, 
but is found to a smaller extent in Western, Southern, and 
Central India. . From the forests of these regions it is carried 
to the coast, and is then conveyed by rail or water to foreign 
countries and all over India. It is used for the more valuable 
and expensive articles of house-fitting and furnishing. The 
other timbers just mentioned have a wider natural distribution 
and are, moreover, often met with on uncultivated village lands 
or in the neighbouring jungles and forests : they are in conse- 
quence accessible and cheap. Speaking generally, it may be 
said that distance from markets renders many of the finest 
Indian forests useless for trade purposes, and has made it 
economical to import timber from foreign countries. The 
foreign transactions in Indian timber amount to about a crore 
of rupees yearly, most of which is due to teak, but they represent 
a very small proportion of the total trade. 

Internal returns show approximately 400,000 tons of timber 
(in addition to 100,000 tons of teak) as carried by rail and 
river t@ meet India’s own requirements, but an infinitely larger 
quantity of timber is used annually, from purely local supplies. 
A large market for timber has been opened by the growth of 
India’s foreign dealings, e.g. in the supply of tea, coffee, indigo, 
and opium chests, and of packing-cases generally. 

Q 2 
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Timber There were in 1903 ninety .sawmills, &c., in India, which 
S^mill's^ gave employment to nearly 8,000 persons. Of these, seventy- 
two mills were in Burma, eleven in Assam, four in Madras, two 
in Bombay, and one in Bengal. 


Trade in During the three years ending 1903-4 the export items 
manufec- ‘ Cabinet- ware and furniture ’ and ‘ wood, manufactured,’ 
tured have together averaged about 9 lakhs in value. The imports 
articles, include various classes of articles which may be viewed as 

made entirely or partly of wood, viz. ‘cabinet-ware and 
furniture,’ ‘carriages and carts,’ ‘sticks and whips’ (including 
fishing-rods), ‘tea-chests,’ and ‘wood manufactured or partly 
manufactured.’ The total value of these was 79-8 lakhs in 
1903-4. Other articles shown in the returns also consist to 
some extent of wood, but have not been included in these 
figures, such as ‘toys and requisites of games’ (in 1903-4, 
27 lakhs); ‘ ships,. parts of’ (27-6 lakhs); and matches (50-6 
lakhs). It will thus be observed that India imports articles 
made entirely or partly of wood to a much greater value than 
her exports. 


Wood- 

carving. 


following classification embraces the more noteworthy 
connected connected with wood : carving, as applied to architecture, 

wo^ or cabinet-work; inlaying with other woods or metals; 

• sandal-wood, carved, engraved, inlaid, or veneered ; veneering,' 
aipliqu 6 , marquetry, and lattice-work {pinjra) in woods, metals’ 
porcupine quills, tortoise-shell, &c. ; painting, staining, and 
varnishing ; imitation inlaying (with metallic amalgam, &c.) ; 
papier mich^ and imitation papier mfichd, ornaments, toys, 

models, &c. ; and minor woodwork, such as engraved fruits’ 
sola-pith articles, &c. ’ 

The majority of the people of India regard the possession of 
a charpai (bedstead) as indispensable, and in some parts of the 
country low settees (phaukls) or reed-stools (pwHal) are in 
demand; but tables, chairs, and sofas are of modern intro- 
duction, and are for the most part met with only in the houses 
of the well-to-do. Persons with any pretentions to social 
position consider it essential, however, to have a carved door, 
or perhaps one or two carved windows as prominent features 
of their houses. In most parts of India the skill of the 
carpenter has therefore been mainly expended in the production 
o richly carved doors, windows, or balconies. But to convey 
a conception of even the leading characteristics of the styles of 
wood-^rving manifested in the various Provinces is im- 
possi e.^ he reader will find full particulars in the interesting 
senes of monographs recently published by the various 
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Provincial Governments, or in the Official Catalogue of the 
Indian Art iilxhibition of iqo^. And it may, in conclusion be 
said that the art and industrial schools of Calcutta, Madras 
Bombay, and Lahore have given much attention to improving 
and developiiig, on indigenous lines, the arts of wood-carving 
inlaying, and veneering as applied to furniture, cabinet-making 
and architecture, with the result that degeneration has to a large 
extent been prevented and a superior class of carpenters dis- 
persed over the country.' 

In the wide lange of wood-carving met with in Northern In North- 
India, the most powerful influence has undoubtedly been 
Muhammadan. Sikh art rs but a recent adaptation from the 
Muhammadan, constructed more or less on Plindu lines 
while the pure Idirrdu wood-carving of the present day may be 
described as a reintroduction. Alany towns, however, possess 
fine doors of Hindu origin which include decorative designs 
that existed long anterior to the introduction of the Muham- 
madan style. With all three forms (Muhammadan, Sikh, and 
Hindu) the doors are, as a rule, studded with metal bosses 
or are overlaid with brass ornamentations. The actual door, 
which consi.sts of two leaves, is hung in pivots, not on hinges,^ 
and the overlajiping {lortion is lavishly ornamented. In fact, 
with the poor, this is often the only part of the door that shows 
any trace of carving. 'I'he important centres for ornamental 
woodwork and furniture are Kashmir, Peshawar, I,ahore 
(School of Art), Amritsar, Batala, Bhera, Chiniot, Gujrat, 

Hariana, Hissar, Hosliiarpur, Jullundur, Ludhiana, and Udaki. 

The essential features of the Muhammadan and Sikh carv- 
ings may^ be said to be tlieir direct adaptation to deodar. 

They are in comsequence flat or in low relief, with little under- 
cutting, and are largely constructed on a geometrical basis 
witli elaborately veined and twisted foliage. IHnjra (lattice- 
work built up of minute Iath.s arranged in geometrical forms) 
is also a leading characteristic of Northern India. Peshawar 
has a great reputation for delicate and intricate fitijra, and 
Lahore and Chiniot for bold, massive work. 

Woodwork constitutes by no means an unimportant aspect In the 
of ^ the architecture of the United Provinces. It is carved, 
painted, or inlaid ; and the timbers mostly employed are Pro^L. 
sMshatn, sal, and ebony, with mtn and white-wood {dudAi) for 
furniture and other ornamental purposes. The chief centres 

:Ina, Budaun, Bulandshahr, Farrukh- 


Itt fegifd to tlieK 
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In Rajpu- 

t&na, 

Central 

India, 

Sind, 

Baluchis- 


abad, GhSzfpur, Lticknow, Mainpur!, Muttra, and Saharanpiir, 
Nagina, in Bijnor Districtj is the centre of a graceful style 
of ebony-carving. Nagpur and several other towns in 
Central Provinces enjoy a considerable reputation 
carving. The work bears a strong resemblance to the MarlthI 
(or Deccan) style, and thus blends almost imperceptibly into 
the Chalukyan art which distinguishes the Indo-Aryan from 
the Dravidian styles. 

The deserts and rainless tracts in Rajimtlna, Central 
India, Sind, and Baluchistan af!(>rd riclr siifiplies of marbles 
and sandstones, suitable for house construction ; hence the 

J^amcnis- Carving met with is, for ^the most jjart, in stone, 

tan, and such w'ood-carving as occurs is of a very elementary 

Bengal, character. The wood-carving of Bengal is also insignificant. 
In furniture-making a certain «kill has been attained by Bengal 
carpenters, but exclusively in European designs and mostly 

through the training imparted in the workshops of European 
firms. 

InEombay. The wood-carving of Gujarit falls under two main tyj)es, the 
Jain style and its Muhammadan adaptation and development. 
The chief centres are Ahmadabad, Baroda, and Bhaunagan 
The wood-carving of Khandesh and the Deccan i.s a!sf» marked 
by a Hindu (Chalukyan) and a Muhammadan style. Tlie 
demand for the once noted lattice black-wood furniture of 
Bombay city, which is produced mainly by it.s Portuguese 
inhabitants, has now greatly diminished. 

In South- The sandal-wood carving of Mysore reproduces the 
em India, pillars, and the massive over-door and arc! 

their niches and images, found in its €h.11ukyan temples. . .... 
perforated stone windows and fan-lights of the.se were doubtless 
the model for the massive form of lattice {^pinjre^ w'ork found 
in the Deccan and also in Gujarat Similarly, the wood-carving 
of Madras reproduces the characteristic features of Dravidian 
temples. TL he chief centres of wood-carving here are Ma 
Bellary, and Travancore. 

In Burma. Except for the construction of pagodas, r. ^ 

were formerly non-existent in Burma. This circumst 
the abundant supply of teak, led to a great development of 
ornamental woodwork. Burma posse.sses three very distinct 
styles of wood-carving : namely, the bold massive form seen on 
the rudder-chairs of boats ; the deep and elaborate under-cutting 
ot the screens in pagodas and monasteries ; and the siniide 
incised carinng of house-doors and window-shutters, 
demon worship of Burma has greatly 
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as well as its other arts, the lllu or demon being constantl 
reproduced. Some of the Burmese figures, whether human or 
mythological, are excellent specimens of wooden statuary 
The chief centres for woodwork are Rangoon, Mandalav a A 
Moulmein. ’ 

In woodwork, as in other art conceptions, Nepal is more t„ 
nearly related to Tibet and Chma than to India. The valley 
was never conquered by the Muhammadans, and in conse- 
quence its arts are unaffected by Indo-Saracenic influences.* 

The chief features of Nepal woodwork are projecting windows' 
perforated panels, massive lattice-work^ and an exuberance of 
human, mythological^ and animal forms. The older houses 
and temples of Katmandu and other towns show the pro- 
ficiency that once existed, but for many years past the art 
industries of Nepal have been declining in merit and in im- 
portance. 

The minuteness and intricacy of elaboration of sandal-wood Sandal- 
carving are only equalled by the results attained in ivory. The ^ 
art is applied to small objects only, while its practice is usually 
confined to a few families. The chief centres of sandal-wood 
carving are Mysore ; Travancore ; Trichinopoly, Tirupati, 

Madura, and Coimbatore in Madras ; and Kanara, Surat, 
Ahmadabad, and Bombay in the Western Presidency. The 
art is also met with in other localities remote from the regions 
of production, such as Cuttack, Delhi, Indore, and Alwar. 

Woodwork is often inlaid with ivory or bone (see p. 192) Inlaying ©f 
or with metals. The chief centres of metal (brass) inlaying 
are Chiniot and Lahore in the Punjab, and Mainpurl in the 
United Provinces. Travancore produces some good specimens 
of copper inlaying. 

The most striking example of painted wood met with in 
India is the very peculiar art that has long existed in Savant- 
vadi (Bombay Presidency). The woodwork is painted in oils, 
with red or black as a background. It has borders of brilliant 
green leaves and pink flowers, and in the centre of the panels 
mythological groups are boldly portrayed. The supports 
feet of a bracket or table are usually finished on the lathe, 
display a most delicate and charming touch in lac line colomr- 
ing. This style of painting and decoration is applied to 
brackets, tables, caskets, and shrines for the family deity, in 
which numerous folding doors display the various incarnations 
of the god. Muzaffargarb, in the Punjab, is famed for its 
painted bows and arrows, which are often extremely beautiful. 

Jhansi turns out boxes, trays, and the like, painted black 


wooci' 
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dull green and red floral designs, but they are not of a very 
artistic order and the carpentry is poor. Gwalior has a fair 
amount of wood- and basket-work, and gilded and painted 
wood and stone form a striking feature of the house decoration 
of Bikaner. 

Kashmir What is known as the papier-machd work of Kashmir is at 
mTcS. PJ'esent practically a class of wooden goods with designs 
painted on a light-coloured ground and coated with a special 
varnish. Flat goods, such as picture-frames, screens, and the 
like, are now almost the only articles produced ; and even in 
these the precaution of coating the wood with a thin layer of 
pulp, or of dressing the surface in the manner followed with 
papier machd proper, has practically been abandoned. Kash- 
mir papier mache in its true form differs considerably from that 
of Europe. The paper is never quite reduced to a pulp, but is 
softened and pasted together, layer upon layer, within a mould. 
When dried and smoothed down, the pattern is painted in 
water colours, and glazed by the purest and most transparent 
varnish procurable. The two chief forms of the old papier- 
michd work of Kashmir are the minute rose and the pale- 

coloured shawl pattern, but both have now practically dis- 
appeared. 

In Dacca, Rangoon, and Mandalay, sole, the material em- 

.“nfeted manufacture of pith sun-hats, is worked up more 

traits. or less artistically into artificial flowers, and in Trichinopoly 
into models of temples. Carved coco-nuts and other fruits are 

produced in Travancore and Mysore, and at the Cannanore 
central jail. 

Turnery. lurnery, one of the most important of all Indian branches 
of carpentry, has been already referred to in connexion with lac 
(section ii, p. 174). The turner is ubiquitous Stfld’ St'S 

rule, the chief demands of the Indian peasant for ornamental 

woodwork. 


Metals and 
minerals 
of India. 


Ji. . Metals and Minerals, and their Associated Industries 

In view of its vast area India is poor in metallic resources ; 
few of the metals and minerals that are met with have been 
fully exploited ; and fewer still are worked on modern systems 
or with scientific appliances. Ample roonij therefore, exists 
for expansion in the mining and metallic industries of the 
countpi. Nevertheless, the purely indigenous or village metal 
manufactures are perhaps, after those connected with wood, 
the most important of all the art industries of India. Most of 
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the household utensils are made of metal, which thus to a large 
extent takes the place of the porcelain and glass of Europe. 
The shapes of the domestic vessels in common use have 
probably been derived from the fruits, shells, horns, and leaves 
utilized by primitive man, and even to the present day ascetics 
use the shells of gourds and other fruits, in place of metallic 
vessels. According to popular opinion copper is regarded as 
the purest of metals : brass is most frequently employed by 
Hindus and copper by Muhammadans. 

The chief metals and mineral products of India are : coal, 
gold, iron, salt, and oil. Others, such as precious stones, 
manganese, mica, saltpetre, borax, tin, lead, copper, soapstone, 
alum, antimony, asbestos, corundum, gypsum, plumbago, clays, 
slate, building'-stones, and limestone are being developed, and 
in some few instances have already attained considerable 
importance, while others have fallen back or have made little 
or no progress. The economic and practical aspects of the 
metals and minerals have been dealt with in the preceding 
chapter (Mines and Minerals), and here attention will be more 
directly concentrated on the metallic and mineral manufactures 
and handicrafts. It will suffice for the present purpose, there- 
fore, to state the names of the main groups of metallic materials 
and manufactures, while discussing the published returns of 
the foreign tran.sactions in them. In a later paragraph will 
be reviewed such particulars as are available regarding the 
number of mines, workshops, and factories, &c., as also of 
the pensoms who find employment in connexion with the 
metallic industries. 

The absor|)tion of treasure will be referred to in the following 
chapter (Commerce and Trade), but it may be stated that in 
1876-7 the imports of gold and silver were valued at 11-4 
crores and the exports at 4-6 crores ; in 1 903-4 the correspond- 
ing figures were 40 crores and 16 crores. 

The next most important item in the traffic in metals in- 
cludes the imports shown under the name of ‘ metallic manu- 
factures.’ These consist very largely of railway plant and 
machinery, but hardware and cutlery also form a considerable 
part. The steady growth of the returns under this heading 
may, therefore, be accepted as the expression of increasing 
railway facilities and expanding manufacturing enterprise. In 

: manufactures of all kinds were 
valued at about crores, and in 1903-4 at about 12 crores, 
while the Indkn exports in the last-mentioned year were 4I 
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The imports under the collective heading of ‘mineral 
chemicals, dyes, and oils’ have increased from a value of 
19 lakhs in 1876-7 to 4*8 crores in 1903-4. As still further 
showing India’s dependence on foreign countries for metallic 
supplies, it may next be stated that the import.s of ‘ wTought 
and unwrought metals’ (copper, iron, brass, lead, &c.) were 
in 1876-7 valued at 3-7 crores and in 1903-4 at ro crores. 
Practically, the imports of these metals denote the extent of 
the Indian copper- and ironsmiths’ operations, just as the 
foreign supply and net power-mill production of yarn available 
for India may be accepted as the only satisfactory indication of 
the extent of the hand-loom weaving industry. 

No aspect or material of the export trade can be mentioired 
as in any way comparable with the returns of these imports. 
The export of manganese ore has recently and for 

many years there has existed a small traffic in tin Irom Burma. 
The growth in the production of coal is ont of the most 
satisfactory indications of the expansion of nitaiiiffiicturirig 
enterprise in the country. The production of petroleiini and 
paraffin has recently assumed a position of vast imjivjrtance to 
Burma, and has checked the importation of these minerals from 
America and Russia. India pnictically enjoys a monopoly in 
the supply of certain equalities of mica ; but tlie trade in salt- 
petre, which was once a highly profitable Indian monopoly, 
has, through the prosperity of (..krman manufacture, dwindled 
to a position of secondary importance. 

An abstract of the value of the trade in metals and minerals 
will be found in Table VII (p. 256). 

Very little information of a trust wortliy nature can be 
furnished regarding the village industries concerned with mefa! 
trad^. Every large village fias its copper- and ironsmitlis and 
also^ its jeweller ; and in some instances these local industries 
attain considerable magnitude, such as the nmnufacture of 
copper and brass vessels at Srinagar, Beimres, Miriipur, 
Lucknow, MorMablld, Jaipur, Pooim, Nasifc, Bijipiir, Madura, 
Vellore, Mysore, and Rangoon. Similarly, the silversmiths 
and jewellers of Srinagar, Multin, Lucknow, , Jaipur, Cutcti, 
AhmadabM, Poona, Bangalore, Madras, Culliicfc, Calcutta, 
Rangoon, and Moulmein are famed all over India. But it is 
difficult, if not impossible, to estimate the actual number of 
persons concerned in these industries, and the value of the 

goods they turn out The artistic industries will be dealt with 
in detail later. 

. The 'first coal-mines under European direction were opened 
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in Bengal in 1820, but no progress was made till the construe- 

tion of the East Indian Railway in 1854. Even then advance 
was slow, until the jute mills of Calcutta had been started. 

From that date the prosperity of coal-mining has been the 
direct expression of a rapidly expanding modern commerce. 

In 1903 there were 302 coal-mines at work, of which 279 were 
in Bengal. The industry gives employment to 88,500 persons, 
and the capital of the joint-stock companies has been declared 
at 240 lakhs. The price of Indian coal delivered in Calcutta 
now usually ranges from Rs. 2| to Rs. 4f per ton. The out- 
put of coal was 4,000,000 tons in 1897 and 7,500,000 tons in 
1903, of which Bengal produced six-sevenths. The Provinces 
which come next in order of production are Hyderabad, Assam, 

Central India, and the Central Provinces. 

The Indian gold-mines are chiefly in Mysore. Gold is Gold- 
washed from the sands of many Indian rivers, but the total 
amount thus procured is insignificant 

The oil-wells of Burma are believed to have been worked Petroleum, 
for more than 2,000 years. Much of the oil is of a very high 
quality and can be burned in lamps in its crude state. The 
wells have recently been worked, and the oil refined, by im- 
proved modern appliances. The manufacture of candles from 
the oil has already been referred to {section iii), and the 
Burma wells have recently begun to affect the imports of 
foreign oil and paraffin candles. In few directions has a more 
far-reaching revolution been accomplished than in the change 
of Indian demand towards cheap petroleum and other mineral 
oils, candles, &c., in preference to the vegetable illuminants of 
former times. This change has been the cause of larger 
imports, but has at the same time led to a great expansion 
of the refining and manufacturing industries of Burma and 
Assam. 

Iron ores are very widely and abundantly distributed through- Iron, 
out India. Smelting after European methods is, however, 
carried on only in Bengal, where coal is found in proximity to 
the ore. Iron and brass foundries are scattered all over the 
country ; but with the exception of the Bengal Iron Company 
of BarSkar, and the railway and engineering workshops and 
foundries at Calcutta, Bombay, and other large towns, few are 
of much importance. In 1903 there were seventy-six foundries 
in India, employing 22,000 persons. The bulk of the iron 
imports still come from the United Kingdom; but the com- 
moner sorts, such as bars, angle-iron, black-sheet and imils, 
rivets, washers, &:c., are now shipped largely from Belgium, 
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which also holds the Indian markets for cheap s 

steel bars. 


as 


Salt is procured in India from several sources, each supplying 
large tracts of country. The chief sources are tlie rock salt of 
the Mayo Mines in the Punjab and of Kohit in the pTontier 
Province ; the lake salt of Simbhar, Didwana, and Pachbliadri 
in Rajputana, and Sultanpur in the Punjab ; sea salt in Sind 

1^' 

Bombay proper, and Madras ; and, lastly, foreign salt imported 
chiefly by Bengal and Burma. The imports usually range from 

331.000 to 514,000 tons, and the Indian production from 

771.000 to 1,212,000 tons. The total salt-.supply of India 
amounted in 1903-4 to 1,271,000 tons, of which about 65 per 
cent, was produced in the country. Nearly half the Indian 
production is by direct Government agency and the rest under 
licence. The taxation of salt is one of the most important 
items of Indian revenue, and the production of this article will 
be further described in Vol. IV, chapter viii (MiscelIaneou.s 
Revenue) . No statistics are collected of tlie number of person.? 
who find employment in mining, collecting, refining, and selling 
salt, but the number mu.st be very con,siderabIe. 

It would appear probable that tlie introduction into India of 
the art of making saltpetre dates from the discovery of gun- 
powder. The Indian supply is derived mainly from Bihar, to 
a much less extent from the United Provinces, and in small 
quantities from Kashmir, the Punjab, Central India, Bombay, 
Madras, and Burma. As obtained from the nitrous soils, 
saltpetre is an impure article. It is refined at special factories 
to be met with all over Northern India and in Calcutta. 
There are about 40,000 factories for crude saltpetre and 600 
refineries. The latter deal with about 723,000 cwt. of crude 
saltpetre and produce nearly 500,000 cwt. of the refined 
article. Exports from India have not progressed during the 
past half-century. In 1845 they amounted to 500,000 cwt., 
valued at 35 lakhs, and in 1903-4 to 392,000 cwt,, valued at 
41 lakhs. 


im, 1! 
in 


Borax or tincal, a native borate of 
common salt on the shores of certain 
on the Tibetan frontier, and in 

extensively as a mordant in dyeing and calico-printing 
medicine, as a substitute for soap, as a preservative i 
and as a flux in glass-blowing. It is also invaluable in 
and is employed by blacksmiths, brass-founders, and 
platers. For many years the foreign demand for Indi 


a 






has been declining. So recently as 1886-7 


borax 

ts were 
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24.000 cwt.j valued at nearly 6 lakhs ; the local demand has, 
however, been little affected by the cheap production of Europe 
and America. 

The supplies of brass and copper are wholly or almost Brass and 
wholly derived from foreign countries, and fluctuate largely 
with local needs and prices. Copper, being the chief metal 
used for domestic utensils and easily saleable when necessity 
arises, is in large demand in times of plenty and is instantly 
thrown on tlie market in bad years, so that the rise and fall 
of this traffic constitutes one of the safest indications by which 
to judge tlie economic condition of the people of India. 

The following import figures may be recorded: 1876-7, 

241.000 cwt ; 1897-8, 322,000 cwt; 1 S99-1 900, 91,000 cwt. ; 

1900-1, 160,000 cwt,; 1901-2, 194,000 cwt.; and 1903-4, 

433.000 cwt. The fall in 1S99-1902 was the immediate effect 
of the scarcity and famine that prevailed in those years. 

Recently the demands for electric traction and lighting have 
somewhat increased Indians need for copper, but the quantities 
above given may be accepted as denoting roughly the amount 
required by the village coppersmiths. 

The antiquity and excellence of the Indian iron handicraft Artistic 
may be Judged from the famous iron pillar at the Kutab MinSr * 

near Delhi, from the numerous examples of wrought-iron gates steel, 
of forts and tombs, and from the superb collections of ancient 
arms. Of late years the Ilombay School of Art has turned out 
some excellent wrought-iron gates and windows, and wrought- 
iron balustrades are produced in GuJarSt Burma, too, has 
attained high, proficiency in wrought iron. Near Mandalay 
there are numerous workshops for the production of iron hiis, 
placed like weathercocks on the Burmese pagodas. 

Throughout India the dealers in art curiosities offer for sale 
swords, daggers, shields, and helmets in carved steel ; and in a 
few localities, such as Udaipur, Jaipur, and Jodhpur, this art is 


The orimmentalicin of tinned wum is essentially Muhammadan Tinaed 
I origin, as the Musalmlna use copper cooking and eating " 
niseis which have to be tinned before they can be employed 
ith safety* The chief centres, of ornamentation of tinned 
^ods and tinned meltl are Kashmir, Peshlwar, and MorldabM 


* craft of colouring metals with lac is chiefly practised at Lac- 
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of ornamentation appears to have 

class of encrasted ware known as 
ground of black lac, on which the 
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floral design stood out in white metal. Originally the pattern 
was bold ; but this has gradually given place to a more minute 
style known as rmrori, and later still to a form, the charaktvan, 
in which the pattern is in black or other coloured lac, and the 
background in brass. Recently a further development has taken 
place, in which coloured flowers, and even mythological 
subjects, are inserted within the elaborate marori pattern. 
Within the past few years Jaiitur has taken to imitating 
Moradabad in the production of marori and charakwan work, 
with the addition of an abundance of colours in questionable 
taste. 


Enamelling may 'be described as the art of colouring and 
ornamenting the surface of metal by fusing over it various 
mineral substances. The range of colours attainable on gold is 


much greater than on silver, and still more so than on copper 
or brass. This peculiarity is to a certain extent overcome by 
silvering or gilding the surflices intended to be enamelled. There 
are several forms of enamelling, the first being the doisonni of 
Japan and China, in which wires are fastened or welded to the 
surface of the metal, in elalioration of the design, much as in 
some forms of filigree. The various spaces tlms outlined are 
then loaded with the colouring materials, and the article is 
placed in a furnace, when the wires prevent the various colours 
from intermingling. 

The second form, which is that most prevalent in India, is 
known as chamflevi, where the metal is engraved or 
chased, repussi or blocked out, in such a way as to provide 
depressions within which the colours can be embedded. A 


third mode, which prevails for the most part in Kashmir, is to 
paint the surface with readily fusible paint, and then suliject 
the article to a moderate heat, sufficient to melt the paint but 
not to fuse the colours. 


The various styles of enamelling in India are so different 
that they can be readily recognized. Jaipur 

Coir 

its enamels, though recently the most skilled artificers Imve 
migrated to Delhi. The Jaipur enamelling is invariably clone 
in the purest gold, and the pla^a is so engraved that all but the 
faintest lines of the metal disappear and the entire surface 
seems a sheet of translucent enamel. The Jaipur ' work has, 
however, deteriorated of late years ; and the utilitarian spirit of 
the times is also marked by the production of a large assortment 
of sleeve-links, lockets, bracelets, brooches, and. the like, and 
the decoration of the backs of pieces of Jewellery, instead of 
enamelling sword-hilts, plates, as formerly. BidiEwalpur, 
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and Bhuj in Cutch, are also important centres of gold-enamciT- 
Multan is famous for its small silver-enamelled omar^J^f . 
the Lucknow and Rampur enamels are likewise on silver’ 
Benares enamel is usually employed to give the ground coloS 
for gold and jewelled ornaments. The Conner r.,- k 
enamelling of Kashmir is good of its kind, but coarser 
that 0^ silver The quasi-enamelling of Partabgarh (Rajputana 
and Ratlam (Central India), where the article itself is of aKss 

btetTrin^” ’ ^ ^ 

Niello may be regarded as a form of enamelling practiserl 
'on pure silver. The desired pattern is punched and chased 
and the hollows are loaded with an amalgam of lead silver’ 
and copper, which is then fused with silver in a furnace.’ This 
art exists in one or two localities in Burma, but appears to he 
quite unknown to the modern Indian craftsman. 


The gold and silver plate of India could formerly be referred 
to four or five well-marked types or styles. Within the last few 
years, however, the silversmiths have taken to producing any 
or all of the styles, the result being that it has become difficult, 
if not impossible, to say where the plate may have been made’ 
The characteristic feature of the silver plate of Southern India 
is swamt work, composed of mythological medallions and 
canopied niches. The chief centres of production are Bangalore, 
Mysore, Travancore, Madras city, Trichinopoly, and the Goda- 
vari District. The Bombay Presidency has two well-marked 
styles of silver plate, the Poona and the Cutch. In the former 
a bold repoussi form prevails; in the latter a graceful and 
intricate floral design in shallow repoussi (probably of Dutch 
origin) is practised. Bijapur, Sholapur, Ahmadabad, and 
Baroda also provide good examples of Bombay silver work. 
The Kashmir styles of silver ornamentation are all forms of 
intricate and flat repoussi'^ which closely resemble the patterns 
employed in the copper and papier-mdch^ wares of the State. 

Some years ago there was only one style of silver work 
in Lucknow, the jungle scene of closely compacted palms. 
This is still produced, but Lucknow also imitates the style 
of all other parts of India. Bengal has four great centres of 
silver-ware— Calcutta, Cuttack, Dacca, and Monghyr. Calcutta 
produces a form of ornamentation in which rural scenery is 
depicted on a frosted surface. It is a style now imitated all 
over India, the characteristic Bengal hut being nearly every- 
where shown, though probably quite unfamiliar to the majority 
of the workers. Cuttack has for many years been famous for 
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filigree work, which has also attained a footing in other places 
among which Trichinopoly, Dacca, Rangoon, and Jhansi may 
be mentioned. A large portion of this work is accomplished 
by children, the sons or pupils of the craftsman. The principal 
articles made by the Burmese silversmiths are bowls, jars 
plates, &c. ’ 

Dama- Damascening and encrustation both denote the surface 
encrasied'^ ornamentation of one metal by the application of others. In 
wares. damascening (fioftgari) iron or steel is usually ornamented with 
gold or silver wire. In the various forms of encrusted work 
the ground metal is rarely steel, and the applied metals are 
seldom in the form of wire. Encrusted wares fall into two 
main classes, according as the applied metal is raised above or 
left below the surface. Tanjore ware is representative of the 
first class, and bidvi of the second, though in some forms of 
Mdri the applied metal is mainly above the surface, much as 
in Tanjore ware. The art of damascening appears to have 
originated with the ornamentation of swords and other weapons, 
but in modern India it is also applied to the adornment of 
articles for domestic use. The chief damascening centres are 
Sialkot, Gujrat, and Lahore in the Punjab ; Jaipur, Alwar, and 
Sirohi in Rajputana • Datia in Central India ; Hyderabad and 
Travancore. Bidri ware takes its name from Bidar in the 
Hyderabdd State. The other chief centres of production are 
Lucknow, Murshidabad, Purnea, and to a small extent Kashmir. 
The encrusted ware of Southern India is of two classes : that of 
Tanjore, in which the applied portions stand in bold relief; 
and that of Tirupati, in which the applied metal is levelled 
with the surface. Brass and copper with silver encrustations 

are common to both forms, while Trichinopoly brass vessels 
are encrusted with zinc. 

/ Sd hriw craftsmen show a large capacity in the utilization of 

wares. copper and brass and their alloys. In Burma, for example, 
images of a stupendous size are cast in brass by a small band 
of operators, whose appliances would seem absolutely inadequate 
judpd by European standards. In many parts of India again, 
as in Rsjputana, chain bangles are moulded and sold for 
a few annas a pair, which in Europe and America could not be 
produced at many times the price charged. Between these 
extremes in magnitude and intricacy lies the range of domestic 
and sacred utensils, for the production of which every village 
possesses its skilled coppersmiths. Ordinary domestic utensils 
are rarely ornamented, but their shapes are often extremely 
graceful. The article most generally used by the Hindus is 
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the lota, a globular melon-shaped vessel, with an elegantly 
reflexed nm, which doubtless originated from the partially 
expanded flowers of the sacred lotus. The Muhammadans 
have given their vessel {tonii) a spout, because the Koran 
ordains that a man should perform his ablutions in running 
water, and the falling of water through the spout is considered 
to comply with this direction. The shapes of the lota and 
tonti have given birth to widely different forms of domestic 
and decorative metal-work. Some of the most beautiful and 
interesting copper and brass wares of India are those directly 
required for ceremonial purposes, or which have been derived 
from the implements used at the temples. The following are 
the principal centres of ornamental copper- and brass-work ; 
Kashmir, Nepal, and Sikkim ; Amritsar and Lahore in the 
Punjab ; Lucknow (copper) and Benares (brass) in the United 
Provinces ; Jaipur, Bikaner, Dholpur, Ujjain, and Indore in 
Rajputana and Central India; Poona, Bombay, Nasik, Bijapur, 
Baroda, and Kathiawar in the Bombay Presidency ; Mysore, 
Madras, Madura, and Vellore in Southern India. The brass- 
work of Jaipur, which is especially artistic, takes the form of 
miniature, and charmingly natural, reproduction of bullocks, 
carts, and scenes from country life generally. The gongs and 
^ images of Burma are also well-known. 

Old Indian stone-work may be conveniently classed under Stone- 
three great types, corresponding with the excavation of cave carving 
temples and the construction of topes; the building of the 
Jain, Chalukyan, and subsequent Hindu temples ; and the 
Pathan and Mughal mosques, tombs, and palaces. The 
eclectic architecture of Akbar was developed by Shah Jahan 
into the Indo-Saracenic style, which may be described as a 
dazzling picture in photographic detail, that subsequently 
degenerated into the tawdriness and eccentricity of the tombs 
of Junagarh. The chief centres of stone-work in India, 
ancient and modern, are : in Northern India, Peshawar District 
(Graeco-Buddhist remains), and the temples of Martand in 
Kashmir, for ancient work, and the Kutb Minar, with the 
fort, palace, and city of Delhi, for Muhammadan production; 
in the United Provinces, Agra, Fatehpur Sikri, Muttra 
(Brindaban), Bundelkhand, and Mirzapur; in Rajputana and 
Central India, Chitor, Mount Abu, Sanchl, Dig, and the Sas 
Bahu temples and Jain sculptures of Gwalior for ancient 
monuments ; with Udaipur, Bikaner, Makrana (in Jodhpur), 

Jaipur, A 1 war, Bharatpur, Dholpur, Jaisalmer, Ajmer, and 
Gwalior (fort) for modern work in marble or sandstone. In 
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in India. A feature of the pebble trade of India, not very 
generally known, is that the stones are often coloured 
artificially. 

Cut garnets, in the form of necklaces and other small articles Garnets 
of personal adornment, constitute an important section of the 
lapidary craft of India. The chief centre for the production 
of these goods is Jaipur. Rock crystals are largely cut in 
various places, and are made into sword and dagger-handles, 
or into beads, buckles, necklaces, and the like. These too are 
extensively produced in Jaipur. The so-called rock-crystal 
buckles of Kashmir are made of ‘paste diamonds’ specially 
imported for the purpose. 

A large trade is done in the manufacture and sale of Turquoise, 
turquoise jewellery. The chief traffic is from Kashmir ; and 
within the past few years a new industry has arisen in that 
State in the production of picture-frames and other small 
objects in copper, with a surface layer of fragments of false 

turquoise compacted by a cement. 

Some of the glass productions of Patna are artistic, but the Glass- 
majority are imitations of English ware in bad taste and worse 
execution. The manufacture of glass bangles is a very common 
village industry. 

From the nature of the designs employed, Sir George Maid 
Birdwood has maintained that the inlaid work of the Taj at 
Agra and the other great Indo-Saracenic monuments is in all 
probability an indigenous art. Other writers, however, contend 
that it was purely Florentine pietra dura, introduced into India 
by Austin de Bordeaux ; and in support of this contention it 
may be noted that many of the flowers so vividly depicted in 
the Indo-Saracenic tombs and palaces could hardly have been 
familiar to the stone-workers of Agra and Delhi, though they 
are carved and inlaid with a life-like accuracy that is remark- 
able. The glory of the higher art production of Indian stone- 
work may be said to be this inlaying on marble. The great 
centre of the craft is Agra, though it is not unknown in other 
parts of India, e. g. in Bharatpur and Mysore, and the work of 
Bharatpur is in some respects superior to that of Agra. 

The absence from India of a good and abundant kaolin has Pottery, 
doubtless greatly retarded the higher developments of the 
potter’s craft, but perhaps less severely than the social and 
religious customs of the people. According to Hindu observ- 
ance, pottery is easily defiled and must be broken whenever 
polluted. The artistic skill of the Hindu potter has, in con- 
sequence, been developed in the manufacture of jars in which 

R a 
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to store grain, spices, and pickles, rather than in the nrodn.f 
of eating or drinking vessels. With the Muh^mm, F . 
be safely inferred that the glazing of nolen, 

production of tiles used in the ornanientItion'S t 

mosques. In Southern India terra-cotta assumes ? 

importance than in the north • .mrJ r,r,tf ^ greater 

in « chu.. •. ° pottery of high qualitv 

in a style quite unlike that of Northern Indi-j k- F a 

numerous centres. Potters, whether Hindu oV M , 

may be placed under two classes-the W,«> f ’“'“‘'^dan, 

who as a rule produces non rrh'/ori + village potter 

potter or X ,e.”° mIS/ 

the solitary excennvTn nf i coloured glazed ware. With 

ftoiirary exception of the pottery of VoIlorA «n o 

day glazed pottery of India is eLnthUv Ff M 

origin. essentially of Muhammadan 

cottTware. . Y^^lazed pottery, or terra-cotta ware, is met with -,ii 

India. _ In some cases it is made so thin thatTt i Jn . T" 

kaghazt (paper pottery) ; of this nature is the 't* 

Gujranwala, Bahawalpur and Alw^r « ^ ^ terra-cotta of 

moulded on the surface bv the fir. " ’ ^.°'ttehme.s a design is 

™ple of this “ S A , 

(Bombay), MaSura (MaSr and 

reputation for black pLterT Ltll,^^^ ^ 

artistic quality. The^ coating of ! frequently of very poor 
other substances is practised in plT coloured lac and 

At Lucknow a high sTaS^ f tl Southern India. 

production of artistic terra-cotta staSe^wlS 

known Tanagra figures thoorA . "“'f recall the well- 

and breadth of treatment of tiioc T ^ attain the freedom 
Th, ».os.-repu?r“ 

gr“” Joliondur, Hoshi.ta“rT"'ii'’“'’p"; 

^ Khan, Gujranw.lla, Eiralpinj,- 

f “”?•») ; Amroh^ Luctoo, ^ 

(United Provinces) : Kotah /Rsfr.,,** \ ^ Sitapur 

The colon, in given after Ihi 

IS intimately connected wlt-r..? ^ ^ F art 

sacred objects, and with the fesSCSft 
and houses, and is quite unconnf d temples 

Muhammadan art of glzing noZr t. 

Bind Didan Khan, paimed in red Z Pottery of 

painted pottery of Peshawt anfthe llto “Z™*" 

^bore as it is possible to imagine ^ wh* T 
designs are undoubtedly Hindu in majority of the 

sociatedwith one or other of the v e 'S'”' ethers are closelyas- 

other of the great Muhammadan dynasL ; 


Painted 

pottery. 
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as for instance at Sasaram in the Shahabad District of Ben al 
where a remarkable form of pamted pottery is made 
unconnected with any other Indian style of ornamentation^ ^ ^ 

The production of glazed pottery may be classed under 
few characteristic types. That of Peshawar resembles maio poS. 
lica, the prevalent form being green and pink on a milky 
white. The pottery of Delhi and Jaipur is produced frorn 
ground felspar mixed with gum or starch, and cannot, in con- 
sequence, be formed on the potter’s wheel, but has to be 
moulded by hand. The artistic pottery of Multan, like that 
of Sind, originated with the production of tiles, and then 
spread to the production of vases, plaques, and other orna- 
mental wares. The deep blues and whites which were for- 
merly characteristic of the Multan work have, however, now 
disappeared, and the modern out-turn is extremely poor. The 


patterns of Sind, which have been imitated in Bombay proper, 
through the medium of the School of Art, may be classed 
under two forms : tiles for the decoration of tombs and 
mosques, and vases for domestic use and ornament. The 
tiles were nearly always, like those of Multan, on a white field 
with blue design, Rampur and Khurja (United Provinces) 
manufacture articles in quaint shapes, such as the undulating 
forms of the pumpkin and the constricted melon. The Vellore 
pottery is made from a fine white clay which yields readily to 
the most delicate treatment, and when glazed is either in a 
clear emerald green or a deep dull brown. The pottery of 
Burma, and more especially of Pegu, has been famed from 
ancient times. The most curious forms of this pottery are the 


quaint urns used for storing the ashes of ^^pngyis. 

In 1900 there were eighty-four potteries in India, employ- 
ing about 2,400 persons. . The chief of these are situated at 
Aligarh, Raniganj, Jubbulpore, Ferokh (in Malabar District), 
Calicut, and Bombay (School of Art Works). 

Several parts of India are famed for their marble-like cement 
work, stucco ox chundm. This is made with lime, mixed, witti 
sand and plaster of Paris or powdered marble, and very ofim 
with sugar, or some glutinous substance such as the gum fern 
the hel imil or even white of egg ^ and it assumes a remarkably 
hard consistence and an exceedingly fine polish. In Bik^er 
the walls of houses coated with this surface are beauti u y 

carved just as the stucco is about to set , . j 

Cement or plaster of Paris is also used as the impactmg and 
embedding material for glass mosaic. In some of the - more 
recent of the Indo-Saracenic palaces the ceilings are adomea 
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in ndi Seoniettic nudi! of fregments of mirror glass set 

0 cement. Ihrs „ known as sM. work, and its efat 
though brrlhant, narrowly escapes the charge of wdS 

been [eZLitl™";';: “"“‘'r 


^ I . Cojichtsion 

JS'-'*" . to regulate labour in factories was first intro 

cttl re^J?' • subject by 

certain remaps m a report on the administration of the Cotton 

?omtv To" ^ appointed ty 

feTiX rhm"" r ^ law 

estiicting the hours of employment of children and reciuirinff 

that machinery should be properly fenced. It TJT 
proposed that Local Governments should have the* option of 

rcilxv ongsTrr “11“'“' T"*' "■» 

Sory.'M r! m!iSt Z SZsZ 

turers bv rpHncnifr of nianuf<ic- 

mnvJm. , the minimum age for children to 7, and the 

fn ^ years; Local Governments were empowered 

limhed 111 f The definition of factory 

hmited the application of the law to premises where not le I 

than 100 persons ordinarily work and where stim 

other mechanical power is used ■ while inrliffn f 1 ■ ’ 

premises situated on and used solely for the puriTe° ofTT 

or coffee plantation were altogether exempted. 

n 1890 a commission was appointed to inquire into certain 
accordance with their reery ^ ^ amended in 

f«bod.cT:rsrTr:Tb’: dcSTT 

.•nb. 1 employment for women were limited to t t wiiK 

intervals amounting to li hours Th» ™ 

dren was raised from 7 to 9 yelts alThe 

to X4 ; the length of empLyit peTdirkT '‘"“r 

children was reduced from 9 to 7 hLrs TdTT 

prohibiting Sunday labour exeSt to iS^ T 
nature, prescribing intervals TTesT fT meTas 

-omen, and givtog Local Governments power 
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regulate water-supply, ventilation, cleanliness, and other sanitary 
matters. The Act is now about to be amended further, with th” 
object of bringing within its scope factories which work for les^ 
than four months during the whole of any one year, and wfiich 
have hitherto been exempt from the operations of the Act ; and of 
ensuring that the provisions of the law relating to intervals of test 
are more generally observed, and that the further precautions 
which experience has shown to be necessary are taken to guard 
against injury or death of the operatives by fire or other- 
wise. 

Prior to 1890 the duty of inspection was entrusted to the 
magistracy in all Provinces except Bombay. In the latter 
Presidency the appointment of a special Inspector under the 
Act was made in 1883, but was discontinued in 1887. In 
1892 two special Inspectors were appointed, one for the Bom- 
bay Presidency and the Central Provinces, and another for 
Bengal and the United Provinces. These are the onlv Pro- 
vinces where special Inspectors have been appointed ; else- 
where inspection work is done by District Magistrates, who 
are ex-officto Inspectors, and by subordinate magistrates and 
other officials appointed by the Local Governments as Inspec- 
tors under the Act. 

Information regarding the number of factories and the 
average number of hands employed in them in 1893 
1903 respectively is given in the table below : — 



United Provinces 

Punjab 

Burma 

Central Provinces (in 
eluding Berar) 


Ajmer-Merwara 
North-west Frontier 
Province 


Number of 
factories work- 
ing and liable 
to be inspected. 

1893. 

1903. 

67 

81 

267 

416 

158 

258 

46 

122 

34 

III 

188 

188 

22* 

391 

9 

13 

I 

2 

; ./» 



715 

1,661 



30»353 
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s^afett ^'«isu.s Renorf 

regarding ^ ^ afford some useful infomian'ofi m ’ 

occupa- the occupations of the people of India •— 

'Nearly two-thirds of the total n«n„t-,-. , 

some form of agriculture as their n • • returned 

tence; 5. per of -^ubsis- 

cent. are field labourers, and about r per cent ir?”'''*’ ** 
specia products and persons engaged in e at , 

&c. In addition to these abouAt, “fate management, 

some other employment as the chief source r f t't’-’ 

are also partially agriculturists, and another fi t" > 

have been shown under tho ^ ^ 

doubtless in the main s.iTii "t i\ general labourers/' are 

uic mam su (ported bv wort in 0,.. <- 1 . 

Sinird ■ by tV^lSlpSf f »clu.h-ng dep" '■ 

stances;_and of these rmn,'ZnftSZd[ T'??’ 

the provision of food and Mnh ™ inmlihooc 

dealing in textile fabrics and dress “ iwt 

persons who subsist by^ this means f T ‘ "“niber of 
the population. The occupation^ of - f * "'T P"’’’ 

under the head “commerce t . ^ tibout 2| per cent 

her engaged in “ commerce 'fbdnrsr'Tl ‘he nuni- 

■n “transport and storage » Sweater than that 

“learned and artistic nrof.' • service and the 

support of 19 and '17 per nSe'res remans of 

‘The aboie proporfi«n”i^^^^^^^^ 

for cities . . follow very difeet 

centres of population, instead of two ti • T'^'i 
«f the population are dependent ontt' n one-twelfth 
her engaged in the “preparatfe anf 
stances ” rises from one s ft? of material sub- 

a livelihood from “ commerce ” ' one-eighth derive 

sonal and domestic services ’’ • ^ ^ “ P^t- 

Jabour,”and one-fourteenth from “unskilled 
‘ We have already set K service. . . . 

agriculture is the mtttft''’ tqj 

inhabitants, as comnareri PPo^f of only one-twelfth ■ 

;^h°n. but h sote o7fe 

lower even than this. In Bomtv ? P’^oportion is much 

and m Calcutta and Madras one in ts ^^Soon one in 33, 

_ I he preparation and sunni,r J ■ 
in India at Wa cn t ^ iwateml sub 

^ at large support one person in six, b 
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livelihood to two in five. In Delhi, Ahmadabad, and Amritsar 
more than half the inhabitants are thus engaged j tlie proportion 
is above the general average in Bombay, Madras, Rangooti, 
Karachi, and Howrah, but in Calcutta, Lahore, and Allahabad 
and— strange to observe— Cawnpore, it is below it. In Bombay 
and Ahmadabad the cotton mills support one-seventh of the 
population. ... In Rangoon one-ninth of the population find a 
livelihood in the rice mills. Jute mills and jute presses support 
one-eleventh of the inhabitants of Howrah, and one-nineteenth 
are maintained by its machinery and engineering workshops. 
The leather factories of Cawnpore support nearly 3 per cent, 
of the population. 

‘Commerce, including transport and storage, is essentially 
an urban form of occupation, and is returned in cities by one 
person in eight compared with one in thirty-eight in India at 
large j in Calcutta and Rangoon the proportion rises to one in 
four, and in Bombay, Madras, Delhi, Lahore, Amritsar, and 
Howrah it is one in six or thereabouts, but in RLarachi it 
is only one in twelve, in Ahmadabad and Cawnpore one in 
thirteen, and in Allahabad one in twenty-seven. The variations 
from the general average for cities in the case of learned and 
artistic professions (oue in seventeen) are not as a rule very 
marked, but the proportion is unusually low in Allahabad (one 
in forty) and highest of all in Madras (one in twelve). 

* Unskilled labour finds most representatives in Howrah (one 
in six), Bombay (one in seven), and Agra, Cawnpore, and 
Allahabad (one in eight). The high proportion in Howrah is 
due to the entry under this head of 10,000 persons w^^ 
means of livelihood was entered merely as “factory work, 
who could not therefore be assigned to any definite group , 
if these be excluded, only one person in nine depends for 
livelihood on “unskilled labour.” It is possible that the 
for some of the other cities have been similarly affected 

defects in the original return. . . • ^ 

‘It would be interesting if the table of occupatao^ _ 
be utilized to throw light on the extent to which 
duction of European capital and methods of work 
the functional distribution of the people. I* ^ 

always possible to draw a distinction between imported, ^ 
may use the expression, and indigenous occupahor^ 
group “Bankers, money-lenders, &c.,” for exaxr’’ 

both the European banker and Preside 

merchants” include both the wholesa,le 
towns and the indigenous dealers in general 


inclw 
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rural areas^ The labourers engaged in the construction of 
railway embankments and canals cannot be distinguished in 
the returns from those working on roads The r 

British has gseari, sug„e„.ed L o ‘ ^ L'ed 

m the direct administration of the country, and has aC adll 
enormously to the staff of teachers, engineers nieHiV-iT 

tinners, and the like; but of these toTno reK'^ 
be taken . u ’ ’ ° reliable count can 

• I here aie, however, certain occunatinne i * i_ 

are wholly exotic, of which the nrincLT n ^ 
below:— pnncipal ones are noted 


Occupations. 

Persons 

Railways (open line) . 

supliortcd. 

• # # 

Post Office . * 

503,993 

Telegraphs 

*33,933 

• ^ 

Tea gardens 

• • • • 20,490 

Coffee plantations 

[ - ■ ■ • • • 874,975 

Cinchona plantations 

' *o^>i 54 

« • 

Indigo factories 

• • • 1,007 

• ,• • *.5,783 

Total 1,656,335 


of 1 2 returns to be the means of support 

niillion persons, or between fivp 'inz-i r** 

per mille. In most cases, moreover industries 
tn factories have been dist nguished in Se oT r 

fs tir/ 1 ‘=">^«sponding hand industries. The return 
m'n 1 , °rnplete; some factory industries, such as woollen 

bt; ?hTem2t fhfT?r ' 

precise, and factory e^loy/s tre THoS^^ not sufficiently 

to the group provided V Lrd^^oricrTr' 

of those coll’eSlf fall far short 

01 mose coUected m connehion will, the R.,„™ „f t 

Industnes published by ±e Director-cLieml ef « , .• ! ^ 1 ° 

S' « they go, howeser, these tifT 

to the persons inelnd^l in the ib “e T° 

undertakings foundS with^tr^^' other 

according to * European capital, or conducted 

. ooo Zi ! European methods. The total thus exceeds 
3yOoo,ooo, or i per cent, of the total population 

«e many inffications that India S^lnt 
great industrial activity The itlln ^ 

with the extension of rd W cor^unTclr' \ 
of ■»' =« obshtcles ri. degress, 



AJ^TS AND MANUFACTURES 


251 


iv] 

native capital is beginning to flow more freely towards industrial 
enterprise. The main difficulty in this connexion is that the 
ordinary native of this country does not yet put much trust in 
joint-stock undertakings, and the small capitalist still fights shy 
of investing his savings in companies. 

‘Of all the industrial undertakings, properly so called, the 
cotton mills are by far the most important. According to the 
Census, 347,728 persons are supported by employment in these 
mills, of whom 185,875 are actual workers. Half the total 
number are in the Bombay Presidency, and the rest are 
distributed over various parts of the country, the largest 
number in any single Province being in Madras, where it 
amounts to 17,486. Jute mills are returned as supporting 
130,664 persons, practically all in Bengal, and collieries 
100,329, more than four-fifths of whom are found in the 
same Province. . . . 

‘Next to Class B (Pasture and Agriculture), Class D is 
numerically the most important in the whole occupation 
scheme, and includes the means of livelihood of 45,750,000 
persons, or 155 per thousand of the total population. It 
comprises no less than eleven Orders, the largest being “ VII — 
Food, Drink, and. Stimulants”, and “ XII— -Textile Fabrics and 
Dress,” as shown below : — 



Persons 

Order. 

^ supported, 
in thousands. 

VII. Food, drink, and stimulants . 

. • • 16,759 

VIII. Light, firing, and forage. 

. . . 1,461 

IX. Buildings ... 

. . . 1,580 

X. Vehicles and vessels 

. . . 133 

XI. Supplementary requirements . 

. . . 1,233 

XII. Textile fabrics and dress 

. 11,214 

XIII. Metals and precious stones 

• • • 3.71I 

XIV. Glass, earthen and stoneware . 

. . . 2,143 

XV. Wood, cane, leaves, &c. . . 

. . . 

XVI. Drugs, gums, dyes, &c. . • 

. • . 456 

XVII. Leather, &c. . . 

. . . 3*24^* 
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Sir George Watt— at IJe/ki (Calciiiln, Ioo^^ 

Sir George Dictionary of Bconomk Products ral,’ii(fi , « 

r. N. Mnkharji.-^,-/ Planufactscres of India ( ( ^ciit! a ’ i SV s\ 

India (186'!). ^-ianufactures and Costumes o 

J. K. Miimford.-G,7>«ra/ Pu^s (1901). 

(Lahore, 1868-72). ^ <’‘V‘!<tuns and rlrts of the 

fourm,! f Indian Art (London, qiiarlerly). 

Jndzan Textile fournal (Bombay, n,<„„hL\ 

XMustrial Monographs published bv 

si^^M ^ ^-vernmea,* at thdr 

Vinces and Oudh 'Tunketprminces)”‘^ P>o- 

dency. ' ^krhtngu, leather in the Nadr,ts Prai- 

vL^- Worhin, in Leather in the United Pro- 

R- E. E’^tboren.-Cotfn^pJirkfoTt/"^!^ Presidency. 

Wiiicrnasset — Coiion Fabrics nffh* f'cc , 

J‘ Samman — Fabrics of ^ ^ J rmimes. 

N. N, Baneriee ^rS, f 

A. Yusuf Ali.— AVi mrkso 7 t 7 ^‘rr 
Thurston — Woollen 

G. R. Bampier.— ^ffr-orr a,,,; cfj^ ^ A’rw^fa/. 

D.' C John”stone.-J^^" of ‘he Punjab 
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Imports for 
1903-4. 
In.lakhs of 
rupees. 

Exports for 

iJShtof 

rupees. 

(A) Gums and Resins, &c. 

1. Arabic, Benjamin, olibannm, resin, &c. . 

2. Pitch, tar, dammar 

18.59 

9 - 5 .? 

5*43 

• • 

'I'OTAL . 

28-12 

5-43 

(B) Inspissated Saps, &c, (excluding 
Opium) 

3. Caoutchouc ...... 

Manufactured 

4. Cutch_ 

5. Gambler 

6. Aloes, asafoetida, camphor 

• • • 

7.03 

0.02 

6-25 

18-05 

3-47 
• • • 

19.72 

0 02 

0*20 

Total . 

31-35 

33*41 

(C) Animal Resins. 

7. Lac: Stick ...... 

Shell ...... 

Button 

Other sorts 

2.25 

0-0 1 

« • * 

• « • 

4-39 

2,18.31 

49-36 

0-33 

Total . 

2-26 

2,72.39 

8. Wax (excluding candles) 

0-37 

4.41 

Grand Total 

62.10 

3.05-64 


Imports. 

Exports. 

Grand Total for 1876-7 ..... 

„ „ 1886-7 ..... 

„ „ 1896-7 ..... 

„ „ 1901-2 ..... 

„ „ - 1902-.8 ■ • • • . 

20*82 

28.31 

40-96 

51-47 

49.89 

91.20 

1,02.81 

1,89.93 

1,16*36 

2,08*91 


TABLE IL Trade in Oilseeds, Oils, and Perfumery 


Imports for 
1903-4. 

In lakhs of 
rupees. 

Exports for 
IQ03-4. 

In lakhs of 
rupees. 

12.32 

1406 

40*28 

15,61.77 

25.52 

0*24 

66-66 

15.87-53 


19.41 

1*31 

6.56 

20.72 

73-22 

16,08.25 

Imports. 

Exports. 

25.76 

58*82 

79*73 

94.10 

77.09 

5 r 8 a *25 

9,80.98 

8,90.65 

17,91*06 

16,28*65 


(A) Fixed Oils, Seeds, &c. 

1. Vegetable 

2. Animal 

3. Manufactures ...... 

Total . 

(B) Essential and Voi-atile, &c. 

4. Oils and seeds , . . . • 

5. Perfumery , • • • 

Total . 
Grand Total 


Grand Total for 1876-7 . 

1886-7 . 
1896-7 . 

1 901- 2 . 

1902- 3 . 


)) 

ff 

»!> 


>» 

>> 

t> 

If 
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TABLE III Trade lv F>ves 


Iniftorf* for 


ruprrs. 


Exports i 
- ^ 9 (n -4 


I. Vegetable dye*? and tans 
f a. Animal dyes 

3. Mineral dyes 

4. Others not specified . 


Grand ToTar. 


13.75 

My 


*'5* 3 1 






o.in" 




Grand Total for 1875-7 

>? 1886 — 7 

IS 96-7 

)J 1901-3 , 

»> f> 1902-3 , 


iiiiiwnM* 

Imjwrt,. Export., 


I 




2m I 

73- 1 J 
79-^5 
8 1. 06 


4U3‘36 
5, '00*97 
3 , 43.85 
1 , 83.03 


■ - 1 - 

TADT P Ttr rr, 

m ANi M^r. I>«oiniC7.s 


1. BristlM, brnah-fibres, and brnah-malcfnp 

2. Coral 

* • * 

* fc 

3 * I'tfathers . 

4- Hides and skins - * • * . 

Raw . ^ ^ 

Brassed ..'*** * 

Manufactures * * ‘ * 

Boots and shoes J * 


■■ - 

rurif.pni, I 




30.76 


^ * i o 

* ai 

0*0 i 


y'.^7 S,%(5a 

?’5t' 3 . 011.80 


• Horn 

Y • # 

Raw 

Manufactures * 

7 - Shells, &c.— 
Shells, all kinds 
lortoise-shell . 


't’OTAL 


Total 


26.30 

^7*93 

»«l|W>lllll»UM9MKin«Wi! to 

_ 72*41 

8*21 

12*36 

20*57 


1.85 

035 


' — -, , ■ 

lOTAL , ^ 2^3 J 

Grand Total i ,00. 15 


?*99 

6*14 

9^64 

I 2*0?> 

0*35 

0-03 

0.37 


i4o 

0.0a 


9i37'40 


Grand Total for r8,«_.. 


4 ?- 9 S 

fS-07 

84 * 16 
86.,^ 2 
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1. Apparel, &c.* . 

2. Canes and rattans 

3. Cordage and rope 

4. Coir (raw and manufactured) 

5. Cotton, raw 
Cotton, twist and yam 
Cotton, piece-goods, &c. . 

6. Flax (raw and manufactured) 

7. Hemp (raw and manufactured) 

8. Jute, raw .... 
Jute, manufactured (all kinds) 

9. Mats and matting 

10. Paper, all kinds 
Paper materials . 

11. Silk, raw .... 
Silk, manufactured (all kinds) 

1 2. Umbrellas .... 

13. Wool, raw 

Wool, manufactured (all kinds) 


Grand Total 


Grand Total for 1876-7 

1886-7 
1896-7 

1901- 2 

1902- 3 


a 


if 


it 

>> 




Imports for 

Exports for 

1003-4. 

In lakhs of 

1903-4. 

In laichs of 

rupees. 

rupees. 

1,71-64 


3.04 

0. 2 7 

5*90 

6.18 

0.50 

50.17 

5-03 

34 >. 37 * 6 i 

2,72.50 

8,84.15 

28,28.56 

i» 63 .o 8 

19.91 

o-iS 

5.02 

* 48.56 1 

0.12 

11,71.81 

11*28 

9 » 4 < 5-92 

2*69 

0'59 

52.18 

Nil / 

NiL 

^ 0*35 

59*29 

03*42 

1.83-35 

8-33 

34*59 

NiL 

6.61 

1,37-74 

2,15.04 

27-43 

38,68*15 

59,62.64 

Imports. 

Exports. 

21,84.70 

13,57.91 

34 , 88-77 

26,07.28 

36,39-51 

39,08*90 

40,12.07 

48,72*48 

37 . 02-35 

48*35* J 1 


TABLE VI. Trade in Edible Substances 



Imports for 

Exports for 


1003-4. 

In lakhs of 

In lakhs of 


rupees. 

rupees. 

I. Coffee . . ... 

2.36 

1,36.74 

2. Tea . . . . .... 

20-83 

8,55*79 

3. Tobacco . . . . . 

4. Opium . 

49.69 

0*04 

20*97 

10,47.02 

5. Beverages 

1*87*75 

0*01 

6. Sugars . . . . . 

5*93*58 

10*41 

7. Spices and condiments . . . 

82*20 

92-81 

8. Fruits and vegetables . . . . 

9.32 

54*27 i 

9. Cereals and pulses . . . . 

7*00 

32,59.28 1 

1 0. Provisions . 

2,02-73 

^1-45 ^ 

II. Others 

0*01 

0*26 

Grand Total 

11*55*51 

55, 3901 


Imports. 

" Expc^rts. 

Grand Total for 1876-7 . . 

3,31-93 

25,84-71 

,, „ 1886-7 • • 

6,51-64 

37,07.06 

,, „ 1896-7 . . . 

8,48-38 

33,54-31 

,, ,, 1901— 2 . , . 

1 1,42*86 

38,18-39 

,, ,, i902-"3 • • * • , 

10,33-17 

44*18*9^ 


* Excluding boots and shoes. 














256 


THE INDIAN EMPIRE 


TABLE VII 

Trade in Metals and Minerals 



Imports fo 

1903-4. 

In lakhs of 
rupees. 

r Exports for 

1903-4. 

In lakhs of 
rupees. 

r. Metals (wrouglit and unwrought, all kinds) . 

2. Metallic manufactures (hardware, machinery, 

railway plant, &c.) 

3. Minerals (coal, salt, mica, saltpetre, &c.) . 

4. Chemicals, dyes, oils ..... 

5. Stones and building materials, &c. 

6. Earthenware 

• • • • 

7. Glassware 

8. Pigments and paints 

9. Precious stones 

10. Jewellery and plate 

11. Treasure 

9,92-53 

11,89.06 

1,02.56 

4,84.34 

33-90 

28.46 

1,01.17 

42.79 

1,52-15 

15*04 

38,52.61 

29.90 

4-58 1 
92.87 

13-05 

°-45 

0.38 

0.88 

1.80 

9*25 

2.18 

^5,04-39 I 

Grand Total 

69,94.41 

59-73 


Imports. 

Exports. 1 

Grand Total for 1876-7 

^ % * • • 

„ „ I 886-7 . 

• • • . • 

1896-7 

» 1901— 2 . , 

»» ,, 1902-3 . . . 

20,32.82 

25,09.52 

37,28.31 

47,83-45 

58,87.80 

4,62.73 

3,29*90 

6,14.51 

13,01.73 

ir, 31-74 

1 

This table includes imports on behalf of Government. 




CHAPTER V 


COMMERCE AND TRADE 

/. History of Foreign Trade 

The first four chapters of this volume, dealing with Agricul- 
ture, Forests, Mines and Minerals, and Arts and Manufactures, 
have incidentally included many details of the foreign trade 
of India, In the present chapter it is proposed to sum up the 
leading features* 

The chief trade of India has always been with countries Early 
lying to the west. In the earliest times traffic naturally passed 
by land. It began with the exchange of commodities between 
neighbouring tribes, and by degrees a regular route was estab- 
lished between the Caspian or Black Sea and the Indus, by 
way of the Oxus and the Hindu Kush. The difficulties of trans- 
port must always have prevented this route from being used 
for any but valuable articles of small bulk. About the com- 
mencement of the seventh century b.c. traffic by sea sprang 
up between the Persian Gulf and India and even Chinah 
From, the head of the Gulf caravans followed the great road 
through Mesopotamia to Syria or Egypt. Pice, sandal-wood, 
and peacocks were carried by this route from India. Although 
trade in the Red Sea had been developed at an early period, 
it was not until the discovery by Hippalus (about a.d. 47) 
of the possibility of using the regular winds of the monsoons 
that a third route to India was opened, which gave a consider- 
able impetus to trade. An anonymous writer of the first cen- 
tury A.D. has described the trade in some detail, and from 
his work we learn that India exported spices, precious stones, 
and large quantities of muslin and other cotton goods In 
return India took gold, silver, brass or copper, tin, lead, coral, 
and cloth. The value of this trade must have “ been con- 

^ It has generally been held that the traffic by sea was mucb older; but 
see J. Kennedy m Journal of the Royal Asiatic Society^ 1898, p. 241. 

^ J. W. M®Crindle, Commerce and Navigation of the Erythraean Sea^ 

1879. 
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Mediaeval 

period. 


siderable, for Pliny complains that the annual drain of specie 

from Europe to India was never less than 55,000,000 sesterces 
(£458^000). 

The northern trade-route, though never of great importance 
to India, joined the ancient road between Europe and China 
and for a time prospered by the clo.sing of the Syrian route 
during the Crusades. Under tlie care of Genoese traders it 
was a source of wealth to the Byzantine emperors till the Turks 
took Constantinople m 1453. The Syrian caravan trade, which 
had thriven under the Arabs, was threatened by the Monaok 
as early as 1258 when Baghdad fell, and ultimately shared the 
fate of the northern path. The Venetians, who had secured the 
supremacy of the Mediterranean, yielded before the Turks in 
1470, and early in the sixteenth century the conquest of EavDt 

SThe Ttrks°”'”“‘^ 

Portuguese had been 
slowly feeling their way down the west coast of Africa, and in 

1498 Vasco da Gama landed at Calicut. Along the Malabar 

coast he found ports or open roadsteads where merchants from 

Ceylon or Iifelacca met those from the Persian Gulf or the Red 

or'th. A® established their trade at the expense 

factoLthUI 

ich were garrisoned by soldiers. A fort at Ormuz 
commanded the Persian Gulf; the establishment of Soa 

sdce traSll'rT‘i°^ Portuguese the 

S^?rts fn.i f 1 ^0 "Pices, the 

an? tevtde! P'^^^'^cs, art products, 

?ooll n P^'^ "iiverf though 

were also im^orteT’ " ’ 

in the tad^with f naturalized foreigners to take part 

^ ■ secured bv a Po ^1 ‘5*^ "monopoly of which had been 

y a Papal bull, and Antwerp became the ereat com 
mercial centre of Eurooe Thf^ ® 

the north Wf^ct ^ i failure to discover routes by 

mli?s t frt?r 

iS8o and thr? ’ ^P^^ ^Portugal in 

PntrikH ° an<i Protestant nations of Europe. An 

I ts? trading to the Levant received a charter in 

595 md , 60 ,. The fi„l English Em, India Compa„, 
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fouiiclcdi in i6oOj to coiiiit6rn,ct tlic monopoly wiiicli tlic Dutch 
were already establishing. The early traffic was mainly with 
the Spice IslanclSj and it was not till 1608 that Surat was 
visited., which soon became the head-quarters of the Company’s 
business on the mainland of India. 


By the beginning of the seventeenth century Portuguese Seven- 
cntcrprisc had degcneiatcd into mere piracyj and was soon 
driven from the field. For a time there was keen rivalry and cltS^ 
warhire between Englisli and Dutch in the Spice Islands 
Though ousted from the Archipelago, the Englishgradiiallymacle 
good their footing in India. Factories were founded on the east 
coast and in Bengal ; and in spite of troubles at home and con- 
stant struggles with the Dutch, or with pirates on the Malabar 
coast and near the moiit lis of the Ganges, trade increased rapidly. 

Dp to about the imddle of the eighteenth century it may 
oe said tiiat tlie duties of the servants of the Company were 
mainly commercial, as their name of factors implies. With 


the growth of territorial dominion trade became of secondary 
importance, though the mono|)oly with India continued until 
1814 and witii China till 1834, when the Company was finally 
deprived of all comnierdal functions. 

hor many centuries tlie trade of India hardly developed in Charaoter 
nature or in volume beyond its condition in the first century 
A.1). With tlie advent of tlie Portuguese the mainland 
India gradually took a larger share in the trade, silks and ivory 
being added to t!ie exports, with pearls from the Persian Gulf. 

Still the trade was limited to the products of the coasts and 
to articles of high value in comparatively small bulk. The 
classes of merchandise whicli tO“day form the vast majority of 
Indian exports were only dealt with in strictly local trade, and 
tha^ regions in wliich they were produced remained unknown 
to the enterprising trader and navigator. It was in fact prac- 
tically impossible to penetrate inland or to draw thence to the 


coast any of the products of the interior ; and even if facilities 
had existed for local traffic, it would have been impossible in 
the conditions of navigation which then existed to convey to 
Europe at a profit the bulky articles of low value which noW' 
maintain great fleets of ocean steamers and are the staples of 
Indian trade. The ports on the west coast were fed only by 
the narrow fringe of land lying Between them and the Ghats, 
which ^formed an insurmountable barrier against commercial 
operations. On the east coast there was no port on the surf- 
beaten line of shore until the Gangetic delta was reached at 
the head of the Bay of'Bengai Hence the dimensions of this 
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greatly coveted trade were restricted within limits which would 
now be regarded as insignificant. 

Growth The operations of the English Company for some years 
after the grant of the first charter were equally limited. An 
annual fleet of five or six ships, the largest of which re- 
presented no more than 600 tons, comprised the whole 
extent of the trade carried on by England, not only with 
India, but with Ceylon, the Archipelago, and the China seas. 
The natural obstacles to commercial intercourse, the very 
imperfect development of communications by sea and by land 
the state of incessant war in the country among the rival rulers 
and states, the struggles for supremacy among the European 
adventurers, and the costly nature of the articles comprising 
the trade which limited the demand for them, were all factors 
tending to keep the trade small To these causes of restric- 
tion we must add the effect of the strict and narrow monopoly 
established. In spite of these drawbacks trade increased, and 
in 1675 the Company’s exports were valued at £430,000 and 
the imports at £860,000, besides the private trade. It was 
said that the Company devoured ‘ above half the trade of the 
nation.’ The profits were so great that in 1682 the dividend 
was 150 per cent, and early in the eighteenth century the 
Company was enlarged. A century later the sales at the India 
House reached a total of £3,000,000 sterling. In 1813, when 
the abolition of the Company’s monopoly was under considera- 
tion, it was stated that the value of the trade was only £2,500,000 
sterling. Compared with modern standards the volume was 
certainly not large; and so late as 1834, directly after the close 

of the Company’s operations, the value of the whole trade of 
India was no more than — 

Imports of merchandise 

Exports 

Imports of gold and silver . 

Exports „ „ 


Taking the rupee at that time to be equivalent to two shillings, 
^ this total represents in sterling £14,342,290. 

carried on by the Company in the eighteenth 
and nineteenth centuries was more diversified in its nature 
than It had been in the days of the Portuguese and their pre- 
decessors. Silk, both raw and manufactured, maintained an 
place among exported merchandise, as also did 
spices. Calico and muslin, however, began to decline as 


Ra. 

. . 4,26,11,060 

7,99.34.200 
1,89.30,230 
• • 19, *1,7,4^® 

Total 14,34,32,900 
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exports, while the introduction of power-looms and spindles 
in England led to the revolution in the trade which accom- 
panies the competition of steam-power with manual labour 
Indian cotton manufactures were gradually displaced by 
imported goods, for the mills of Lancashire were able to make 
cloth that was as good for common wear as any made by hand 
in India, and much cheaper. Indigo came into great promi- 
nence as an article of export, followed by sugar in the later 
days of the Company, when the emancipation of the slaves in 
the West Indies paralysed for a time the sugar industry there. 

The progress of the trade continued, however, to be com- Reasons 
paratively slow, owing to the natural obstructions which slow 
remained after the Company had established its rule over 
much of the Indian continent. During the first half of the 
nineteenth century roads were non-existent, except where they 
had been constructed for military purposes; off these great 
routes all traffic was carried over narrow unmetalled tracks 
impassable during the monsoon. The rate of movement was 
restricted by the capacity of the bullocks harnessed to the cart 
to struggle over such paths, and the day's journey seldom 
represented more than 10 miles. In many parts of the country 
even bullock carts were useless, and their place was taken by 
pack-bullocks, which indeed continue to work in some 
localities at the present day. Where a navigable river ran 
through a country it was the main highway of trade carried in 
boats. Roads and rivers alike were infested by bands of 
robbers, carrying on the traditional practices which had made 
highway robbery and murder by armed gangs a lucrative pro- 
fession in the disorderly days of native misrule. So separated 
from each other and isolated were even neighbouring districts 
that the failure of a crop in one district might be followed by 
famine and death, though harvests were abundant 100 miles 
away. In lySo-i the land-revenue demand in Sylhet District 
was suspended because the harvest was so plentiful that it did 
not pay to carry grain to market. Moreover, the appliances at 
the ports for the reception and shipment of merchandise were 
of the most primitive type. "The charge for freight from 
Calcutta, Madras, or Bombay to London by way of the Cape 
of Good Hope was high and the duration of the voyage pro- 
tracted, so that, taking into consideration the charges for 
internal transit, the existence of trade was almost impossible 
except for articles for which there was a special demand, in 
which India possessed a more or less effective monopoly, and 
which could stand a voyage of many months. 



Improve- 
ments afl 
1858, 


Cost of 
transit to 
Europe. 


263 THE INDIAN EMPIRE [chap. 

Though something had been done, especially in the Ganges 
^ valley, to develop communications by road, at the outbreak of 
the Mutiny in 1857 there were only about 270 miles of railway 
in India, one section being under construction inland from 
Calcutta and another from Bombay. That event was the 
parting of the ways, the old order giving way to the new. The 
suppression of the Mutiny added largely to the Indian debt, 
and increased taxation was required to meet the charges for 
interest. It was necessary, if the people were to bear an 
additional burden, that their resources should be developed. 
This led to the recognition of the fact that among the reforms 
projected the extension of communications must hold a promi- 
nent place, and the need for them was further emphasized by 
the military experiences of the two years spent in subduing the 
mutineers. The construction of railways was therefore pushed 
on apace. The construction of canals for irrigation was 
actively undertaken. The accommodation and facilities at the 
ports were improved. The fiscal system was reformed and 
simplified, and various other administrative improvements were 
taken in hand. Every measure adopted, while it gave to the 
Government a firmer grasp of the position, tended to stimulate 
the producer to activity and to encourage him to pursue the 
peaceful ways of trade. 

Until the railway system was well advanced it was not 
possible either to furnish the mass of the people with imported 
merchandise within their means, or to encourage the agricul- 
turist to grow wheat, oilseeds, or cotton for the oversea market. 
When these conditions came into existence in the decade 
1860-70, the duration of the voyage between India and 
Europe by the long sea route round the Cape of Good Hope 
hampered trade in several ways. It kept freights at a height 
which almost prevented commerce in articles that were also 
produced in countries nearer to the United Kingdom, limiting 
traffic to products of which India practically possessed a 
monopoly ; it also gave weevils ample time to damage cargoes 
of wheat and seeds. This serious difficulty was removed by 
the opening of the Suez Canal in 1869, the voyage to Bombay 
by the new route being reduced from a hundred days or more 
to about twenty-five days in ordinary cases and three weeks 
when faster vessels were employed. The reduction was of the 
first importance to Indian trade. To this and to the con- 
temporaneous linking of the ports with the interior in every 
direction must be ascribed the remarkable development of 
commerce since 1870, for without these two facilities none of 
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the other measures of reform which came into operation about 
the same time could have had any substantial effect The 
trading community were thus enabled to supply European 
manufactures at a cost within the means of the native con- 


sumer, and to send Indian products to Europe in good condi- 
tion and offer them at prices which permitted competition with 
other countries more fiivourably situated with reference to the 
consuming markets, but not possessing the cheap labour of 
which India still enjoys an abundant supply* The result 
became manifest during the following decade, 1870-80, in 
a most striking development of trade. 


This success was aided 


certain administrative measures Fiscal 


taken by tlm Government, prominent among which was the^®”^* 
reform of the fiscal system. The loss of revenue and' in- customs, 
creased eKpendiiure due to the outbreak of 1857 compelled 



'crnment to seek increased resources from which to 


meet the heavy demands upon it. One resource was found in 
a great enhancement of the customs duties, though it might 
have been expected tliat a duty of 20 per cent, in a poor and 
undeveloped country was likely to have a paralysing effect on 
trade, by placing articles taxed at .such a rate beyond the reach 
of a considerable body of consumers. The impolicy of such 
heavy taxation was soon recognized and the rate was reduced 
to 10 per cent. ; this again was found to be excessive, and a 
farther reduction w^is made to 7| percent. In 1875 the 
general rate was reduced to 5 per cent.; and in 1882 the 
import duties were swept away entirely except for a few articles 
of a special character ; namely, arms and ammunition, liquors, 
opium, and salt. 'But the customs were not confined to im- 
ports. Duties had also been levied on the exportation of a 
considerable number of articles, including food-grains. The 
duty imposed on wheat Imd in fact placed a serious restriction 
on the exportation of tlie grain even after focilities had been 
given to the trade by tlie railways and the Suez Canal, and the 
Governmen.t removed it, o,n the representations of the mercan- 
tile community, in 1873. Following this -reform most of the. 
other export duties were repealed step by step, until by 1880. 
rice was the chief article paying a, tax on export \ ^ 

Along with these duties at the -ports there existed a wide- 
spread system of internal duties, not only in Native States but ^ 
even within British territory. .A' great barrier, known as the 
inland customs line,, was, gradually raised across the country 

* For a fuller account of sea castoins, see Vol IV, chap. viii. 
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and guarded by an elaborate system of nat rr,n:n„ t. 

from the Indus in the extremp nn n ^ stretched 
Renra? in <-j,o „ .i. north-west to near the Bav pf 

SLdVtT.Sea'<;f "ch " “r *• -- 

bundles of ™,f„„s .ese “’f 

d^r-T”;” “'breeds rdS„i:“L’'‘' 

- ui» used « J:?r- 

the maintenance of this tax, added to thp i 1, 
transport, led to the imnnrfacp r ^ ^ means of 

WesL India, »•» 

M a profit Other articles besides ak ^rf"™ 

subject to taxation at the customtr’i 1 

of Lord Ma,o realized therpoficJSb °”"™“ 

nients were made for the imposition of "“S'" 

■Jnty thronghont India and for 'the acqnSnT ““ 

"? Nub-o States, of the workS Jn^ 

Rajputana. Followino- f-tioco „ ® ^ sources in 

hedge was gradually reduced inland customs’ 

■ioooO in rll,. N^^Ss 

same time with the Native State, fn ?is 
transit duties ; and one by one the Sta”te.^^ ^^t)«I'tion of their 
a privilege which the extension r,f r u ^ to surrender 

m value, though most of them still lev^cZtomf^ 'f 
impose export duties. The benefit rec.n- f ^ 

material ; indeed, it mav ILT.T . 

possible where foiTy It CO J?no:^ 

oolroi has been levied “ 

owe IS still needed to preL, fok S, f °i 
transit duty =. degenerating into a 

But although natural obstacles wpfa a 
ments were effected in admini.ir f ^-nd improve- 

In 1873 began that protracted new difficulties arose, 

value of silver-the standard 

quarter of a century was the nmh tr ^ fr ^'’.‘^'^-which for a 
IS unnecessary to revive here tli Indian financiers. It 

and defects of a low excha^f 

bimetallism, particular bimetaUism universal 

silver standard. So far as commerp ^ standard, and the 
gold standard was concerned it countries under the 

1 For f. f u It was argued on the one hand 

chap. viii. “lend customs’ line, see Vol. IV 

VSee also Vol. IV, dmp. ix. 
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that a low exchange stimulated exports, and consequently 
aided production, because the lower the gold value of the 
rupee the larger was the number of rupees into which the gold 
price of Indian commodities was turned. The argument was 
capable of being carried to the extreme of absurdity, for if the 
rupee fell to a shilling the advantage would be greater than if 
it exchanged for one shilling and sixpence, and still greater if 
it fell to ninepence, or threepence, or even a penny. While 
it may be admitted that a falling exchange encouraged the 
export trade, it also tended to discourage the import trade; 
and if the latter were thus affected, it was not possible that the 
former could really be fostered, as exports are merely the form 
in which the consumer pays for imported goods and must 
always be equivalent to them. On these lines, however, con- 
troversy continued for years with increasing vivacity and 
acrimony as the fall of silver was accentuated from time to 
time, a violent decline alternating with relative steadiness in 
the range of prices, the tendency, however, being always down- 
wards. The truth seems to be that the actual rate of exchange 
has no particular effect on finance and trade, provided it is 
steadily maintained when once an adjustment of prices and 
taxation has been made; but the process of adjustment is 
tedious, and its continuance most detrimental to the state and 
the trading community alike. In India the period of transition 
seemed interminable. The disastrous effects on finance will 
be described in Volume IV, chapter vi. It became im- 
possible to frame a budget with a reasonable prospect that the 
results would approximate to the estimates ; it became indeed 
a necessity to revise estimates from time to time during the 
year, and to scrutinize narrowly expenditure already sanctioned ; 
on the occurrence of a heavy fall in exchange, even useful or 
reproductive work had to be stopped, the Provincial assignments 
of revenue reduced, and taxation increased. In 1885 a fall in 
exchange suddenly occurred exceeding any that had been 
experienced before, and in the following year new taxation was 
imposed. For the next decade the Government was obliged 
to .find fresh resources year after year in additional debt, with 
recurring charges for interest, and in additional taxation. It 
was the necessity of finding the means to pay the additional 
taxes imposed that stimulated the export trade rather than the 
conditions of exchange. For, although the producer obtained 
a larger number of rupees for his products, the taxpayer, on 
the other hand, paid a higher price for the imported goods 
consumed by him and also a larger number of rupees to the 
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collector of taxes in order to enable the Government to dis- 
charge its obligations in England. The facts that increased 
burdens of taxation were borne, and that trade increased, are 
to be attributed, not to the merits of a low rate of exchmige 
but to the disappearance, simultaneously with the fall in silver* 
of the obstacles to trade already mentioned, and especially to 
the construction of roads, railways, and the Suez Canal. It 
may indeed be said without exaggeration that if the fall in 
silver had occurred before the canal had been opened, and 
before the railways had linked the plains of Northern India 
with Calcutta, Bombay, and Karachi, the administration of 
India would have been involved in the greatest difficulties. 
Improved means of communication, by enabling the people to 

find profitable markets for the products of their fields and their 
mills, were the salvation of India. 

The record of trade shows no changes in its volume that 
can be clearly traced to the fall in exchange, so that no 
statistics are available to indicate the difficulties and vicissi- 
tudes to which trade was subject from time to time, or to 
estimate what the volume would have been but for the 
harassing factors introduced by this disturbing element. On 
the whole, it may be said that, even if trade gained by the 
tall of exchange, the advantage was counterbalanced by the loss 
followmg from the financial readjustments rendered necessary 
y the same cause, and that the country for many years was 
deprived of the benefits to be expected from the administrative 
and economic improvements described above. The existence ■ 
of a silver standard in China, with a variable and uncertain 
exchange, still affects trade with that country. 

Even when the East India Company was entirely divested 

the jealousy of outsiders, 
which had led to litigation against ‘interlopers’ in the seven- 
teenth century, long continued. Up to 1837 Europeans were 
not allowed to acquire or lease land without the sanction of 
e overnor-General m Council. For many years commerce 
encourapd, if at all, only by such indirect means as 
p s m t e establishment of new staples of cultivation. 

subsequently of railways, 
ough primarily intended to develop the country, had fre- 

considerations, especially 

As a result of the inquiry into the famine of 1866, a new 
with^mStf Government of India was formed to deal 

with matters relating to Agnculture and Commerce. Financial 
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pressure led to its abolition in 1879, when the consideration of 
commercial questions was transferred to the Finance Depart- 
ment. Shortly afterwards, in consequence of the recommenda- 
tions of the Commission which inquired into the famine of 
1876-8, a new Department was constituted to deal with Land 
Revenue and Agriculture only. Between 1875 and 1905 con- 
siderable advance was eflected in the methods of collecting and 
publishing statistics relating to production and trade. The 
complaint was, however, commonly made by those engaged in 
commerce in India, tlmt Government was indifferent to trade 
interests, and that commercial questions referred to it were 
unduly delayed. The manner in which such questions had to 
be treated inevitaldy led to their being considered primarily 
from the standpoint of administrative convenience, and thus 
far the complaint was perhaps justified. 

The first real attempt to bring Government more closely Commerce 

into touch with the interests of trade was a proposal to open 

♦ ^ * Qiistry De* 

a Commercial Bureau. The discussion which followed was partment, 

valuable, but the increased pressure of work in the Secretariat 
of the Government of India suggested a more far-reaching 
measure. In 1905 a Department of Commerce and Industry 
was formed, and placed in charge of a Member of Council, 
wliieh has taken over from the Finance Department branches 
of the pul)lic lousiness relating to commercial subjects, and 
other similar brandies hitherto dealt with by the Home, 

Revenue and Agriculture, and Public .Works Departments b 
In place of the Commercial Bureau at first proposed, a 
Director-General of Commercial Intelligence has been ap- 
pointed to the new Department, who will control the prepara- 
tion of statistics, and will have yet more important functions as 
an intermediary between the new Member of Council and the 
mercantile pulilic. By tliese funtlamental reforms questions 
relating to commercial interests have been concentrated in 
a single I)c|mrlmeiit of the Government of India, their con- 
sideration and speedy settlement have been greatly facilitated, 

of indiffer- 
ence to tlie interests of an important section of the community. 

The development of trade has been materially aided by 'Chambers 
the formation of^ associations of merchants. Cha.mbers 
Commerce have been established at the ports of Calcutta, ■' 
Bombay, , KarSchi, Madras, Rangoon, Cochin, and GocanSda, 


spore and in Kithilwln 'These bodies super- 
isurement and weighing of goods, prepare 
'see ¥01, If, ehgp. i, The Oovemmeat of ladk. 
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schedules of rates of commission for various services, and 
undertake arbitration in commercial disputes, besides supply* 
ing their members with information connected with their 
business. They are consulted by Government on questions 
relating to commerce, and the more important of them 
nominate representatives to the Provincial Legislative Coun- 
cils, and to the Port Trusts in the case of the seaport towns. 
In some places they are also represented on municipal boards. 
The majority of the members are European firms, which have 
the larger share in foreign commerce and also usually in 
manufacturing enterprises. There are also special associations 
representing some of the principal industries or trades. 

General In the foregoing paragraphs the phases of Indian trade have 

siLTi834. down to the period when it assumed its present 

character and dimensions. It will be useful now to 'give the 
actual figures of the trade, and to show at a glance how it has 
increased from the time when a regular record began These 
are given below (in lakhs of rupees) for the averfge tradeTf 
quinquennial periods, the first of which extended from iS^a-c 
to 1838-9, and also for the year 1904-5 : ^ ^ 


Average 1834-5 

to 1838-9 

3) 

1839-40 

„ 1S43-4 

33 

1844-5 

„ 1848-9 

33 

1849-50 

» 1853-4 

33 

1854-5 

„ 1858-9 

33 

1859-60 

), 1863-4 

33 

1864-5 

„ 1868-9 

■ 33 

1869-70 

33 ^^ 73'“4 

33 

1874-5 

„ 1878-9 

33 

1879-80 

33 1883—4 

33 

1884-5 

„ 1888-9 

33 

IS89-9O 

„ 1893-4 

33 

1894-5 

„ 1898-9 

33 

1899-1900 

„ 1903-4 


Tear ^904-5 


Note. — T hese figures include 



Imports. 

Exports. 

?,32 

11,32 

10.45 

14,25 

12,21 

16,99 

1.5,85 

20,02 

26,85 

25,85 

41,06 

43,17 

49 » 3 i 

57,66 

41,30 

57,84 

48,22 

63,13 

61,81 

80,41 


90,28 

88,70 

108,67 

88,56 

11.3,93 

110,69 

13(>,59 


^ 43 r 92 174,14 


Government stores and treasure. 


haf bfe i ® ® enormous progress which 

aSaner^” T®. *e first great 

_ce being in the five years ended in 1858-9. The progress 

mieT occasional 

the occurrence of famine. But in recent years 

svftem h«c , for the extension of the railway 

system has brought affected areas within the reach of extern^ 
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markets. The influence of famines upon the foreign trade has 
been further reduced by the extension of irrigation, which 
permits the regular production of much heavier crops in the 
irrigated areas. 

With tlie expansion of trade its nature and character have Chang:esiii 
been materially modified. One ancient feature, however, seems 
to be permanent. From the earliest times gold and silver have bnlliok 
flowed into India in such a perennial stream that the country 
has been styled a sink for the precious metals. In other 
countries, more advanced in civilization and with a much 
more perflict cIevelo|'iment of commercial relations, it is usually 
found that the im|3orls of t!ie precious metals do not largely 
exceed the exports, llie excess is limited to the quantity 
reqiiireci for the maintenance of tlie currency, and for use as 
orimineiit or in the arts. In India conditions are diflerent 
Owing to the haliits of the peoffle, to the restrictions imposed 
by caste regidalions, and to the low standard of living, the 
consmn|ition of imported merchandise is limited, and a larger 
proportion of the fiaymcnt fVir ex|.mrts is taken in the form of 
gold and silver. 11'iese metals are used for hoarding, either 
as coin hidden away in secret places, or as ornaments on the 
jiersons of women am! children. The practice is inherent in 
races of primitive habits possessing an undeveloped financial 
system, especially when, as luis been the case in India, the 
past history of the country has warranted the concealment of 
wealth from the invader and oppressor. In course of time it 
may be hoped that the customs of India will approximate to 
those of western peoples ; and that the native will invest his 
profits ill a better dwelling, and in food and clothing more 
abundant and of higher c|iia!ity» Such a rise in the standard 
of comfort has already taken place in Burma, and to a smaller 
tent elsewhere. But for a very long time to come it may 
anticipated that the native of India will continue to live 
as hitherto in a primitive style, akin to what would be called 
abject penury in more advanced countries, with his little wealth 


stored away out of sight Sc 


m these conditions continue, 


A 


:ttls will be large m 

greatly in excess of the outflow* 

When we turn to the trade in merchandise, however,' we find Exports, 
at a complete and radical change has occurred. Silk, spices, 
licoes, and ivory, long the most important items in. 


the export trade, constituting indeed almost ■ the whole of it, 
have decreased so much in importance that their disapp'earance 
from the list of exported merchandise would hardly be apparent 
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Excess of 
exports 
over im- 
ports, 


Method of 
adjusting 
foreign 
payments. 


in the statistics. More recent additions to the list, once of great 
relative importance such as sugar, lac-dye, safflower — have also 
dwindled into relative insignificance, for reasons which will be 
mentioned when we come to discuss the course of trade in each 
of the principal articles. While some articles have thus been 
relegated to the catepry of minor trade, other commodities have 
gradually taken their place. Foremost among these are fooH- 
grams (chiefly rice and wheat), raw cotton and cotton yarns' 
raw jute and its manufactures (bags and cloth for packinel’ 
oilseeds, tea, hides and skins (raw and tanned), and opium. ’ 
In the import trade also, woollen goods, once the staple of 
the investments of the East India Company, have fallen to 
a secondary place, while English cottons have increased to 
such a degree that they now represent between a third and 
a fourth of the aggregate. Prominent in the list also are cotton 
yams, metals (iron, steel, copper), earthenware, machinery and 

The importation of the precious metals being, as stated . 
above, an unvarying feature of Indian trade, another dominant 
eature IS the annual excess of exports over imports b In the 
rade of a country which is neither indebted to other countries 

should f countries, the imports and exports 

should approximately balance, freights being taken into con- 

eiation m making the equation. But no such country 

ists, every countiy having payments to, or receipts from, 

other countries. Where the receipts constantly exceed the 

payments, that is, where a country is a creditor countrrast 

he case of the United Kingdom, the imports always exceed 

chandise. Where the payments constantly exceed the 

tW^ ’ f? country is a debtor country, as in 

the case of India the exports always exceed the import! 

remtoaLe, Kingdom, and 

emittances in payment for the debt must be made with 

re^Ianty. The debt consists of interest on the sums brnroZ 
Sirr?r the civil and 

and So 5 ether stores supplied, leave allowances 

nd pensions paid m England to officials, civil and military 

and the remittances made from their orofltt. • if’ 
Britict, j profits or income by 

B^ish traders and others engaged in business and in pro- 

Indi^- ^'Th^PortuCT4VseUI^°*^T^t, ** Possessions in 

countries. ^ setllaments have vary Uttle trade direct with foreign 
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fessiona! pursuits in India, and by British officials. These 
payments for debt and remittances are in the main covered 
by bills (or telegraphic transfers) drawn by the Secretary of 
State in Council on the Indian treasury, which average at 
present about £24,000,000 sterling a yearh The bills are 
bought in London by the banks which finance the Indian 
trade, payment l)eing made to the Secretary of State in gold, 
and the bills are cashed in India in rupees from the Govern- 
ment treasuries, tlie proceeds being distributed throughout 
the country in payment for produce destined for export. A 
considerable proportion returns in due course to the treasury 
in payment of land revenue and other claims on the taxpayer. 
On a few occasions it has happened that at a critical juncture, 
a famine, a war, or once after the closure of the mints when 


trade was temporarily dislocated as a consequence of that 
measure, Government has been obliged to reduce the amount 
of the drawings, which have then represented but a small 
proportion of the excess of exports, the difference being met 
by an addition to the debt. 


Among factors of great importance affecting Indian trade Influence 
a prominent place must be given to freights. The exports 
not only exceed the imf)orts in value, but they also consist 
chiefly of raw material, and are thus bulkier than the manu- 
factured articles received. Freights from India to Europe 
must therefore be sufficiently high to cover losses incurred 
by the absence ol' full cargoes for the return voyage, and 
exceedingly high rates are charged on articles which cannot 
be shipped in Imlk. Though these conditions may disappear 
with the development of Indian industries, they form a con- 
siderable handicap to them at present 


IL Tki Paris of India 

The geographical position of India is apparently favourable 
for international trade. Projecting as a great peninsula into 
the Indian Ocean, a long coast-line is presented to the navigator 
facing west and. another -equally long facing east, Burma again 
presenting a third long coast-line opposite the eastern coast of 
India^ 

as is the 


of the Indian peninsula, it is Paucity of 
singularly lacking in harbours offering accommodation for the 
;e vessels now .employed in the international carrying trade, 
the west coast, from Baluchistin to Cape Comorin, 
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Chief 

ports. 


navigation practically ceases during the monsoon months when 
the rocky shores are furiously beaten by wind and waves. At 
only a few ports on that coast is an intermittent foreign tradp 
earned on mainly with Ceylon ; and the great bulk of the 
foreign trade IS concentrated at Bombay and Karachi, these 
being the principal channels for the trade of North-western 
and Western India. On the east coast of India the absence 
of harbours IS even more striking, for south of the Gangetic 
delta there is nothing better than an open roadstead uLp- 
pioachable within miles by any steamer drawing more than 
15 or 20 feet. An endeavour has lieen made, by the con 

a port °bu°lS 7 nl”'’ 
a port, but with only moderate success. 

The Burmese coast of the Bay of Bengal is much better 

T"’ """’’soon, Bas.sein, AkyaS 

and Chittagong having good harbours accessible by steamers 

of large draught. But the foreign trade has here been largeN 

concentrated at Rangoon, that port possessing inland coZ 

munic^ions by the Irrawaddy and now still farther by railway • 

tie rtat’ ofT’ have been restricted lo 

Sstant tterio ™ *e 

distant interior. Chittagong was similarly isolated until quite 

recently, when the railway linked it with Assam. ^ 

As the result of these physical conditions, practically the 
whole of the foreign nf ^ ^uccuiy me 

norf-c of Polo .. n ^ ^ concentrated in the 

ports of Calcutta, Bombay, Rangooft, Madras, and Karachi 

mT? MiS of p' “I”"®”""- The first foni 

are the smts of Ptovincml Goietnments ; in them the hauls 

'^r “■* “ 

Calcntta, EoSy TrR™™ 7“''; “ 

inHiictrioi are also great centres of 

h 

shL belo» 7 l^tnbution on the Indim co«ts are 


Bengal 

Bombay 

Madras 

Burma 


Trade in Merchandise. 

Import* 


Decennial Average. 
1882-3 to 1891-3 
^^92-3 ,7 1901-3 
1882—3 1891—2 
1892-3 „ 1901-2 
1S82-3 „ 1891-a 
1892-3 „ 1901-2 
^8S2-3 ,» 1891-3 
1892-3 „ 1901-2 
1882-3 „ 1891-2 
^892-3 „ 1901-2 


(lakhs of rupees). 

23 j 3S . 

28,70 

23,89 . 

26,94 ^ 

5,29 

6, IX 

4i55 • 

5,26 . 

2,64 . 

4^42 . 


Exports 

(lakhs of rupees), 

* 36 , 3 <> 

• 47,3<5 

* 35,34 

* 34>22 

• 9..‘iS 

. 1 1,81 

7.25 

9,76 

• 4 iio 

5795 
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Treasure has been omitted from these figures, as it has little 
relation to the general trade conditions of a port. But it may 
be stated that practically all the imports and exports of gold 
and silver are centred in Bombay. 

The management of the six chief ports of India — Calcutta, Port 
Bombay, Rangoon, Karachi, Madras, and Chittagong— is en- Trusts, 
trusted to Fort Commissioners, under the supervision of 
Government. Fort dues are fixed by Frovincial Governments, 

»<'t to the maximum rates laid down by the Indian Ports 
ct of 1889. Fees for pilotage and other services are also 
at various rates, and special Acts have been passed for 
ports. 'Fhe constitution of Port 'Frusts has been 
a valualile feature in the development of facilities for trade, 
works have been carried out by these bodies for the 
of the harbours. 

Until the opening of the Suex Canal, and the linking of the Calcutta, 
interior by rail with Bombay and Karachi, the trade of India 
with foreign countries ivas largely conducted from Calcutta, 

The military situation created by the Mutiny of tSsy demanded 

m of a great railway system from the sea to the 
.irtd by 1864 the East Indian Railway was open for 
traffic throughout from Calcutta to Delhi.’ The line is laid 
through the most pnxiuctive tracts of Northern India and 
follows in the main the course of the Ganges, which was 
formerly the easiest highway of commerce, and the Grand 




f‘M 




T 


opment of communications with Bombay, though Bombay, 
it commenced earlier than in Eastern India, was not completed 
till a later date, owing to the difficulties of the approaches to 
the islanci from the inter ion -Commerce was also harnpered 
by the absence of docks, which pre¥ented trade during the 
monsocin montliSt *'Fh€ cotton famine, however, caused by 
the American Civil War (1S61-4) gave an enormous impetus 
to the triaie and prosperity of the city, Ihkwas followed by 
the most severe commercial crisis recorded m. the history^ of 
but recovery was rapid. It was aided by the completion 

nd Nigpur, the extension of the 

to 


of the railway to jubbu! 

j 

IQ 




^nin0 


m 


construction of the -docks has enabled export business to be 
n all the year round without interruption by the 

lemtnis* 
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Karachi is merely an importing and exporting centre, having 
little opportunity for industrial development. Until a recent 
period its foreign trade was very small, most of the imports 
being received from Bombay and most of tlie exports sent to 
that place for transhipment abroad. But the construction of 
a safe and commodious harbour and the extension of the 
railway Trom the rich plains of the Punjab to Karachi have 
altered its position, and to-day there is a very substantial foreign 
trade, chiefly in the export of wheat, oilseeds, and wool. But 
the trade is subject to violent fluctuations, depending on the 

nature of the harvests in the Punjab, which is its chief source 
of supply. 

To the completion of the Suez Canal, the Indian trunk 
railways, the Bombay docks, and the Karachi harbour works, 
are due the great development given to the trade of Western 
India in the period following 1870, a development which 

gradually brought Bombay up to the level of Calcutta as 
a commercial centre. 

Meanwhile the extension of the railway system in North- 
^stem India added year by year to the sphere of influence of 
Calcutta as a seaport and distributing centre. To meet the 
mquirements of the increasing trade thus concentrated in 
Calcutta, It became necessary, as in Bombay, to improve the 
conditio™ of the port Formorl, .11 ocean-going veSdl 
moored in the stream and loaded and discharged their cargo 
y ighters j but this primitive system has been in great part 
supwseded by the construfction of jetties and wharves along 
the Calcutta foreshore of the river, and later by the constructioii 
Kidderpore to which railway waggons now bring 
merchandise alongside the steamers. At the same time the 
service of steamers on the river highways between Calcutta 
and Assam_ has been greatly improved and developed, to meet 
te necessities of the tea estates, which increased their yield 
ih great r^idity. The reduction of freights between 

^^so stimulated the trade of the city 
wi that Province. Still greater became its importance with 

f ^ enterprise. The exportation of jute in its 

tbp tHa began, on a noticeable scale, about 

it ic r> ^ ^ Crimean War, and gradually increased until 

Rnt wi important of the staples of Calcutta trade. 

1 e he raw material was being shipped in yearlv 
increasing quantities for manufacture at Dundee and elLS e 

1 macha.di.1 

p m Calcutta were stUI labonously woven by hand 
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from the raw material With the possibility of utilizing the 
coal of Bengal came the opportimity for establishing the local 
manufacture of jute^ and the banks of the Hooghly were 
gradually disfigured by the unpicturesque mills which offend 
the eye along the course of the river above and below Calcutta. 

Their construction indicated a great advance in the process of 
economic evolution in Bengal. Toalay Calcutta supplies all 
India with jute cloth and bags, and also exports enormous 
quantities of those articles to North and South America, 
to Australia, Africa, and many other countries. The time 
is perhaps not far distant when, as regards these coarser 
products of jute, Calcutta may possess the monopoly of the 
world’s markets. The finer products, carpets and so forth, 
have not yet been produced by the Calcutta mills, as they are 
fully employed in meeting the much larger demand for packing 
material If it may be said that Bombay is built upon cotton, 
it is no less true that Calcutta is built upon jute. 

The rise of Rangoon is of relatively recent date. For many Rangoon, 
years after its accpusition by the British as a result of the war 
with Burma in 1B52, the port was merely a place for the 
exportation of rice grown in the vicinity and, ir^a subsidiary 
degrC'C, of teak^imber. ITen fidlowed the erection of mills for 
husking and cleanirig rice, and later the petroleum refining 
industry lias added to the importance of Rangoon, The 
extension of the railway northward has brought it into touch 
with ever-widening markets, and to-day it is the chief port 
of the Province, with a trade tlmt expands as cultivation 
increases, 

Madras is not well situated for trade, and the costly efforts Madras, 
made to provide a harbour on its exposed shore have been 
attended with indiffcrerit success. The place is therefore not 
much favoured by shipping. The construction of railways too, 
which in other provinces concentrated the import and export 
has liere tended to the contrary result, much trade being 
kvith at the southern and western ports of the Presidencyv 
leaving to Madras little more thanalocal traffic.' Here also, 
however, industrial development,' repreS'Cnted by the establish- . 
ment 'Of a few' cotton mills, has saved Madras from the 
depression which would probably have overtaken i't, and on 
the whole trade has increased, though slowly. 

Before tlie openir^g O'f the Suez Canal foreign trade with Shipping, 
India was 'Carried almost exclusively in sailing vessels. Since 
that event the ■ importance of steamers has increased con- 
tinuously, 'as shown by the followh:® %uras which relate to 
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vessels engaged in foreign trade entered and cleared at ports 
in British India, for three decennial periods : 


1884-5 

1894-5 

1904-5 


Sailing. 

Steam. 

Vessels. 

Tonnag’e. 

Vessels, 

Tonnage. 

7,354 

6,205 

1 3*412 

2.317, .589 

*.443.333 

352,989 

2,984 

4.372 

6,386 

4 . 332,181 

. 6 , 812,489 

13 , 528,347 


Total. 


Vessels. 


io,.53S 

10.577 

9.79S 


Tonnag'e, 


6,649,770 

13,881,336 


hile the number of sailing ships trading with India has 
decreased rapidly, their size also has diminished. A few 
ocean-going vessels still visit Calcutta, but the sailing shins 

_ j . Imost entirely native craft 

enpged in trade with East Africa, Arabia, Persia, and Southerrl 
Asia In 1904-5 the tonnage of steamships was 97.5 per cent 
of the total. About 84 per cent of the trade of India t 
^rried under the British flag, and 61 per cent of the tonnage 
IS included in entrks from and clearances to the United 
Kingdom and British possessions. Vessels belonging to 
fore^ countries are, however, obtaining an increasing pro- 

fonor/J. ! Germany has the largest shL, 

followed by Austria, France, and Norway. 

III. Description of Modern Trade 

rh of merchandise ’ in 

cons^utsf preceding period, is very 


■g:e 


JJ 


Year 


fi 




188J-3 to iSgr-j 
1893-3 to 1901— 3 

r90»-3 

1903 - 4 

1904 - 5 


Imports 
(in lakhs 
of rupees). 

59>75 

71,40 

78,79 

84,82 
96,68 


Exports 
(in Jakhs 
of rupees). 
92,60 
109,10 

128,82 

153,96 

*57,50 


The figures for each year will be fountl in t .. 4- 

of this chapter. ^ enc 

Der^ ™ ^as 19-5 

have been 

decline instead of an increase, for the first decade was 

Excluding treasure and Goveniment Stores. 
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practically free from any of the seasonal vicissitudes which 
from time to time cause violent fluctuations in Indian trade. 

The second decade, on the other hand, comprised a series 
of years of widespread failure of the monsoon, causing great 
distress over extensive regions, and culminating in the most 
intense series of famines known in India for a century. Trade 
and industry were further disturbed by the appearance of the 
bubonic plague in 1896, which caused panic and led to the 
hasty flight of work-people from every industrial establishment 
in Bombay, paralysing for some time the cotton manufacturing 
industry, and still exercising a deplorable effect on trade and 
industry generally. 

But every new line of railway laid in India brings new fields 
of production into direct relations with the market, and even 
severe drought is not followed by the overwhelming disasters 
experienced forty years ago. Trmie is contracted by the failure 
of much of the harvest, and with the exports the imports also 
shrink in dimensions, but not in any very remarkable degree, 
while the recovery in the following year, if the rainfall has 
been adequate, is most remarkable. Thus, in 1 900-1, a very 
bad year, the exports amounted to 107 crores ; in 1901-2, 
a good year, they increased to 1,24 crores; and by 1904-5 
they had risen to X57§ crores. 

I'he imports and exports of merchandise may now be dis- Imports, 
cussed separately. The former* represented in 1904-5 a value 
of more than 96 1 crores, or £64,000,000 sterling. This is 
a large sum, but in proportion to the population it is small, 
not amounting to more than Rs. 3»7“0 (4^. 7 d.) per head. 

The list of imports is very large ; but a single item, cotton Nature of 
goods and yarn, represents a value of 38*05 crores, or 39 per 
cent of the total Ten more items form an equal proportion 
together ; these are, in the order of their value— ^ 

Crores of rupees. 

Metals (mainly irorc Steel, and copper) * * ♦ .11.74 

Sugar *,*.#»...*• '6.90 

Miicbmery aM millwof’k . . . . ■. * .4"'OS 

Bitliieral oil • • * » # . ,» ■ . . ■ * 3*28 

Woollea goods . . . . 3*^®' 

Apparel .... ■ * . . . " . . 2-24 

Frovifioos 207 

Silk maiiufactiirti . ■ . * . » * # .2.12 

ChemicalSi drags, tohtceo, &c. . . . * ■ 

Liqmm ■ . ■. ' . ' . ■ » ■ • * ' 


Miicbiiiery and millw 


Woollea goodi 
Apparel 


list, constituting a fifth, of the total 
Imported by Goveiameat is excluded* 
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iiHpoits, are still smaller in value, glass and dyeing materials 
being the most important Further details of some of the' 
minor imports have been given in the preceding chapter. 

The market in India for foreign goods is extremely limited 
and a substantial proportion of the imports mentioned above 
is dependent upon the needs and demands of the growing 
European community.^ It should also be noted, in explanation 
of the small value of imports of railway material (1-41 crores) 
that most of the Indian lines are now the property of the state 
and the imports of material for them are registered as Govern- 
ment imports, while the value stated above refers only to 
imports for the few lines which are not managed by the state 

■ of imports on behalf of Government 

m 1904-5. 

The most prominent feature of the import trade is the larsre 
demand for cotton manufactures. The imports of yarns afe 
of comparatively small importance, and the trade is declining 
(J-ey (unbleached) yarns of the lower counts are no longer 
able to sustain the active and increasing competition of the 
Indian mills, and the trade is being gradually diverted to the 
supply of coloured of medi.n. couuB ■. 

Of these the energy of the Indian mills is making itself felt 

IventedT^r' yarns is onty 

prevented by the fact that for the higher counts imported 

otton is lequired, no Indian cotton having a sufficiently lon<^ 

s aple for their production. The Indian mills cannot as yet 

The bulk of the import trade in cotton manufactures is 
represented by piece-goods, divided into three classes : namely 

n • VP " bleached, {c) coloured 

prmtM, or dyed. Unbleached goods usually form about 

6o^p^ cent, of the total. In 1904-5 the quantities imported 


Grey (unbleached) 

White (bleached) , 
Coloured, printed, or dyed 


1,210,000,000 yards. 
. 584;Ooo,ooo 
494,000,000 


1 } 


A total of about 2,288,000,000 yards among a population of 
nearly 300,000,000 allows between seven and eight yards for 
each person. This average needs reduction, however, for the 

burlT^Tr'^®^ countnes bordering the Indian frontier, 

^ the statistics are too imperfect to permit of an estimate 

whi^maketif a yards 
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of that quantity. On the other hand, the imports are supple- 
mented by the large and increasing quantities woven in the 
Indian mills, especially from, unbleached yarn made of the 
lower and medium counts, not to mention the still larger 
quantities woven in handdooms. 

The expansion of the Indian spinning and weaving industry Effects of 
has in fact brought about a great change in the nature mid 
type of the cotton manufactures exported from Lancashire. 

Formerly a very large proportion of the exports of Indian raw 
cotton went to Lancashire, whence it returned in a manu- 
factured state. As mill after mill was opened in India, 
however, the demand fcir Indian cotton gradually fell away 
until the imports of such cotton into the United Kingdom 
have shrunk to tlie smallest dimensions,. The I^incashire 
weavers substituted American and other cotton for Indian, 
and set themselves to provide cotton goods of the higher 
classes for the Indian market. Tlmt is the present position, 
are indications that the Indian mills are making 
with increasi,ng success. So far as unbleached goods 
are concerncdi there does not ajipear to be any substantial rise 
in the supply of recent years ; and having regard to the increase 
of population the trade may be said to be slowly declining, the 
reason for the decline Ircing partly that local goods ^are^ com- 
peting and partly that the demand appears to be turning in the 

direction of the other classes. ^ ■ 

It is not necessary to discuss the fluctuations m the other 
items of the inifiort trade ; but reference must be made to the ^ 
striking advance in the consumption of imported sugar and 
petroleum, two articles which are largely produced iri India 
itscE The case of sugar Is further discussed^ below in con- 
nexion with the ex|»ri trade* The exploitation of Indian 
oibfiekii on a large scale and in a systematic manner is 
a recent developmcnii and it is m yet uncertain whether the 

uenliy large and continuous to supersede 
so far are, however, distinctly 


supp 
imporiation. 


* * 


ng aou varied list of articles which are 
the reflection naturally suggests itself that y^joping 
■ • " ’ ^ -At be made in the country. Indian 


oxamining the long 
imported, into Indi 
many ,afliclcs are inclU'Cl© 

It is frequently sai.,. . , , ^ 

tl is required for local consumption j that therefore 

.. « to anticipate a speedy development of national 

industry on a large scale ; and that British capitalists should 


that India can manufacture almost 




in real) 


ion. It is quite true that India 
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can manufacture many of the things required for consumotion 
in the country. The question then arises whether the articles 
to be manufaetured can be turned out with such cheapness as 
0 permit of successful competition with similar imported goods 

by cpMb. ip Eu,ope,\S“t 

ditions combining the highest degree of skill, efficiency and 
economy, and whether a local market can be secured large 

> «=w 

These two considerations run together firef ^ 
d«. .0 . I„ge deg,.. „PK,P e.. dlXSE 

many articles which cannot be produced under conlitions aUot 
mg of successful competition with imported articles • but th,:^ 

follow a.. quMOon ,h.u,., the,, is a suffioi.wl, I™ d.„„^ 
for *. iMte ,0 iKSrrmt of their manufacture on such a sS^ 
o secure the gi-eatest economy and efficiency. To this question 
^ ere is in most cases but one answer : there is no such large 
emand. A manufacturer in Europe who sends his goods to 
ndia sends them also to many other countries, and^ he has 

India is nof r In many cases his trade with 

ndia IS not even a large proportion of his total business • and 

if he lost It, he would not lose any portion of his canitni ' 

establishment in India finds himself 

he frarr^T?;, » the Indirm mi “ 

fnr h demand of the neighbouring countries 

conditions, for the loss of the local market from Ly Jiror 
the reduction of the demand through the comnetitlon nf ’ 
porters determined not to lose thl w. ^ 

nor meiely loss of profit but the loss of canital 

siderations have no doubt prevented capitalist? from embarking" 
on uncertain enterprises in TnHi’a i ^^oarkmg 

Wnetriee which iS cn 

be 4 oZS S'™'"' P.blhh i„fe,„.ho„ 

was formSy a *h " "" longer large. Bombay 

were reshipped to^heTetSn Gulf^^^H 

but the trade was neve? ? east coast ofAfrica; 

ver important, and in recent years it has 
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declined owing to the growth of direct trade between Eur 
and those regions. For the .same reason the reshipment of 
foreign goods from Burma and Madras to the Straits has 
fallen off, and there seems but small prospect of the recover 
of the trade. In i9o.t-5 the total value of the transit trade 
represented only 3-37 croresh 

Table I (p. 307), which gives the yearly value of the exports of Exports 
merchandise of Indian origin, is of interest as showing the 
dimensions and the great expansion of the trade in the last 
twenty years, and also the violent fluctuations to which it is 
subjected by the vicis.situdes of the seasons. By far the largest 
part of the exports consists of food-grains ; raw materials for 
manufacture, such as oilseeds, cotton, jute, hides and skins - 
and opium, tea, coffee, wool, silk, and various other articles, 
the production of which is more or less dependent on the 
season. In a year of deficient rainfall the supply of wheat, 
cotton, oiLseeils, the mo.st important among these staples, is 
materially reduced, prices running up with great rapidity, and 
foreign trade for the time being falls into a state of suspended 

* ft* /•If. • 

anmii 


ti, 

■ 


,h a season of drought now imparts great 


activity to internal connnercc. Hides and skins are an excep- 

dity among cattle in a time of 

. « % 


drought fills the market with these articles. 

Among the comparatively few manufactured goods exported Manufao- 
from India, the total rci»resentmg only 20 per cent, of the 
whole export trade, two stand out in marked predominance, 
namely, manufactures of cotton and of jute. Indeed, apart from 
these the exi»rts of Indian manufactures are of quite trifling 
dimensions, nor are the articles of such a nature that any 

lan-sion may be anticipated. The two mentioned, 
onsiderable and growing importance as in- 
s being far greater than is indicated by 
ign trade, for these goods have a large a.nd 
de in addition to their supply to foreign 
of jute is practically limited to 
; and the manufacture of the fibre is 
ills which line the shores of the 


t It: 


however, are 
dastries, 

In %|I 1I; )W ^ 

increasing 
markets. 



* 


Eastern Bengal 


restricted 
near Calcnlt 


While jnte is thus a m 


of Bengal, the manufacture 

of cotton is most important in the Presidency of Bombay,^ 
which produces about four-fifths of the total cotton ^ 

^ “ started at Bombay and long 


industry was 


is kept. 


at Indian ports, of Whict no 
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remained restricted to that city and the neighbouring Districts, 
but in recent years mills have been erected in most other 
Provinces and in some Native States. The bulk of the exports 
consists of twist and yarn, of which a very large proportion is 
sent to China. The development of this important trade will 
be seen from the following figures : — 


JJ 




ff 


1883-3 to 1891-3 

1892-3 to 1901-2 

Ib. 

104,603,447 

191 , 32<>,425 

Lakhs of 
rupees. 

7 , .88 

1902- 3 1 . , 

1903- 4 

1904- 5 

248,5 38>638 
352,474,245 
247 ) 855,000 

* 8,54 

■ 8,84 

9,82 


— gfcai acpression due to the 

pkgue, which had a specially disturbing effect on the exports 
of cotton manufactures, while the trade was also affected 
by the war between Ja,pan and China in 1894 and by other 
conditions prevailing in the latter country. The marked 

induTtry testimony to the expansion of the 

The manufacture of cotton is, however, still largely limited 
to the spinning of yarn, the weaving of cloth being as yet 
a muc smaller industry, the total value of cotton manufactures 
(exclusive of yarn) exported in 1904-5 being 182 lakhs, or 
kss than one-fifth of the value of the exports of yarn. The 
foreign trade is increasing, but is never likely to become of so 
great importance as the home market 

While the export trade in cotton manufactures has increased 

A interest and attention, the 

rate of development in the exports of jute manufactures has 
been even more rapid 


Average 1882-3 to 1891-a 
if i89a~3 to 190 1-3 


Year 1903-3 

1903-4 

1 ) 1904-5 


Lakhs of 
rupees. 

1,87 

£>54 

9,03 

9>47 
9>94 


^ proporbon of the increase must be assigned to 

X hS demand for an article the production of 

for^this ®nt after making allowance 

s^nts ,• manufactures repre- 

great increase in the quantity exported. The articles 
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are almost exclusively gunny-bags and gunny-cloth, the former 
for the packing of rice, wheat, other grains, oilseeds, and other 
articles which can be transported in sacks. The cloth is used 
chiefly for the packing of cotton, wool, and other fibres trans- 
ported in bales Both bags and cloth, besides being very 
extensively used in India for the purposes mentioned, are 
exported to every corner of the globe, and the only apparent 
limit to the expansion of the trade is the inadequacy of the 
supply of the raw material. The increase of this is a point 
of some importance, as prices may rise so high as to encourage 
the substitution of other fibres for the purposes for which jute 
is now employed. 

Cotton and Jute represent 2 if crores out of a total value 
of manufactured articles exported amounting to 29 crores, 
and thus include about three-fourths of the whole. Of the 
remainder the most important are tanned hides and skins, 
and lac. 

The trade in hides and skins is subject to great fluctuations, Hides and 
following the vicissitudes of the season. In the bad year 
1900-1 so great was the mortality among cattle that 27,000,000 
hides and skins were exported ; in the four following years the 
exports were 17, 19, 20, and 17 J millions respectively. These 
figures refer to tanned hides and skins only. Of raw hides 
and skins the exports in the same four years were about 28|, 

27, 28, and 31*1 millions respectively. The fluctuations of the 
trade are also reflected in the values shown below, which are 
of interest as indicating the proportions of the trade ; they are 
stated in laklis of rupees : 


lOeX'j-i. 

11901*3, 

I9O3-3. 

I 903 - 4 * 

1904-5. 

Raw , . h,99 

5 i 5 ^ 

5*54 

5,84 

7.05 

Tanned . . 4,49 

2/'5 

3,90 


2,85 

TtiTAL 11,48 


iif^i 

8,94 

9,90 


Various other manufactured, or partly manufactured, articles Other 
are shown in the returns of exports, the chief of which are 
metals and metalware, chemicals and drugs — including tobacco 
and opium— and oils. None of them, however, is of present 
importance, with the 'exception of 'Opiumb The manufacture 
of tobacco is a promising industry. The export trade has 
grown steadily, while local consumption has increased; and 
if cigarettes can be produced to compete with the very cheap 

^ The pioclactioa and trade in opium are dealt with in chap, i of this 
Tolnme, and the revenue 'd'erived from it in V'Ol. IV, -chap. viii. ■ 
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qualities now imported in great quantity for native consumn- 
tion, there seems little doubt that the industry will attain 
arge dimensions. In many parts of India almost all natives 
smoke from their early youth, and there is a distinct tendenev 
towards the abandonment of tlie clum.sy /luMa in favour nf 
cigars and cigarettes. ' 

By far the most important part of the Indian export trade is 
_ e great traffic m food-grams, especially rice and wheat It 
IS at the same time very varialde, for the occurrence of scarcitv 
m India at once diverts to internal markets the grain which 
would otherwise be shipped, and the ri.se of prices 

Zi ed ™ F," Ln could be 

emporauly existing m India. I he dec.ade ending in rooi-a 

? unlavourably with the preceding ten years. 

1 10m year to year the fluctuations in exj>ort.s are striking but 

ai-e best illnsh-.o.ri \ >»fliicnce on the trade 

aie Dcst illustiated by the following figures; — 


Average 1882-3 to 1891-2 
» t%2-3 to 1901-i 


Cwt. 

48,267^117 

42,268,345 


Year 


ti 


ly02-3 

'903-4 

‘904-S 


f) 3 ,i 30,<»29 

77 .' 73,439 

103 , 031,341 


Lakhs of 
ruprrtti, 

17,82 

17,89 

25,48 

32,59 

41,11 


* 41,11 

Large as was the trade in 1903-4, a year of abundant harvests 

eSeTded in ^««ion of bad seasons, it had been 

exceeded in 1891-2, when a sudden demand for Indian wheat 

L sTrSzts^^ :r f 

depleted supplies should be unduly 

mainly exported from Burma, to be used for distilla 
tion, for the manufacture of staroh r r , „ ^ 

the bulk of the rice exDorted fZ f ^ 

«e, o, Which »v«,'rr 

a.7raportS1f "‘I* <l>« °t™„„ of rice »iUs" 

beLrSed Ktl2/“,^f 

tage of tL trad/ F ^ cleaned nee, to the great advan- 

the « fuel in the mills, 

an A husk and tho grain is exoortpdl 

eVS.'’ ‘ “I • » 4 K 

Most of the exported wheat is now grown in 
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In the early days of the trade the principal source of supply 
Was the United Provinces, whence wheat was sent to Calcutta 
for shipment. Later, as the railways enabled Bombay to 
compete with Calcutta for the export trade of Northern India, 
tlie sources of supply shifted westward and Bombay became 
the centre of the export trade. Within the last few years, 
liowever, Karachi has come into the field, and from that port 
is now shipped by far the greatest part of the wheat exported 
from India. 

Indian wheat is almost all shipped to Europe, most of it Markets 
being intended for consumption in the United Kingdom. 

I^ce, on the contrary, is exported to every quarter of the globe, wheat, 
riot more than about half of the total exports being consumed 
in" Europe. Large quantities are sent to the Straits and Ceylon, 
to Other parts of Asia, to East Africa, to the West Indies, and 
to South America. Indian rice penetrates to every region to 
which the Indian or Chinese cooly finds his way. It is to be 
noted that other countries, such as Siam, Cochin China, and 
J ava, are already competing with India in these markets. The 
total exports of rice and wheat in 1904-5 were the largest 
known : rice 49,000,000 cwt., wheat 43,000,000 cwt. The 
export of rice exceeded the highest previous record (in 1902-3) 
by 2,000,000 cwt., while in the case of wheat the highest limit 
reached in previous years had been 30,000,000 cwt. in 1891-2. 

The rice trade is conducted under conditions as regards the 
effects of the seasons which are unknown in other parts of 
India, for as yet no failure of the monsoon in Lower Burma 
bas been recorded. The fluctuations of the export trade from 
IB urma depend, however, upon conditions in other parts of 
India, since bad seasons cause the diversion to India of rice 
which would ordinarily be exported to foreign markets. 

Next in importance to food-grains are oilseeds, the principal Oilseeds, 
descriptions being linseed, rapeseed, til (sesame, or gingelly), 
ootton-seed, castor-seed, poppy-seed, and earthnuts. Linseed, 
rapeseed, and til stand out from the others in importance, 
tbese three constituting five-sevenths of the total. Practically 
all the oilseeds exported are sent to Europe for utilization in 
t:lie soap and candle factories of the United Kingdom and the 
Continent, mainly France, Germany, and Belgium. The trade 
in cotton-seed is of very recent origin, but it has already 
attained considerable proportions. The magnitude of the 
oommerce in oilseeds (the exports of 1904-5 having exceeded 
526,575,000 cwt.) is rather surprising. Factories for pressing 
ootton-seed have been established, but up to the present their 
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experience has been the reverse of what would naturally be 
expetted. It has been found more profitable to sell oil locally, 
and to export the cake produced. IMeanwhile the exports of 
oilseeds continue to expand, though slowly, and subject to the 
■ fluctuations that affect all agricultural products. 

The trade in raw cotton for several years seemed stationary 
if not decreasing. This circumstance was due to two causes 
The demand for cotton for consumption in the Indian mills 
has now attained very large proportions, and much cotton 
which used to be sent abroad is now manufactured in the 
country. Nor is it easy to augment the production so materi- 
ally as to supply the deficiency, as the area in which cotton 
may be grown with profit is not susceptible of large increase. 
The^ second cause of the contraction of exports is that with the 
fall in the price of American cotton in recent years the conti- 
nental spinners and weavers, who were the largest consumers 
of Indian cotton since the Lancashire mills gradually discarded 
It, found the use of American produce more profitable. Fortu- 
nately, while the European mill-owners were rejecting Indian 
cotton in favour of American, a demand arose for it in Japan, 
which is now the most important market. This demand and 
the expanding exports of cotton in the form of yarn, with the 
quantity required for local consumption, have tended to main- 
tain cultivation without contraction of area. From time to 
time conditions m the United States cause a rise in prices, and 
a stimulus is given which increases the area under cotton. 
Ordinarily, however, it must be admitted that in the competi- 
tion for external markets Indian cotton suffers under con- 
siderable disadvantages, for the average yield is very low 
compared with that of other countries, and the staple is so 
short and inferior that Indian cotton is included among the 
lowest grades quoted. It is thus probable that Indian cotton 
wi continue to find its best and largest markets in the Indian 
mills and m Eastern^ Asia (Japan and China). The trade in 
the last two decades is shown in the appended figures 


Average 1882-3 to 1891-2 . 
„ 1892-3 to 1901-2 . 


Cwt. 

5,420,148 

4,620,996 


Lakhs of 
rupees. 


14,33 

11,63 


Year 1902-3 . 

» 1903-4 . 

f, 1 904-5 • 


6,044,806 . 14^76 

7,931,075 . 24,38 

5,658,718 . 17^44 


Some of the decline in the second decade must of course be 
ributed to the bad seasons in Western and Central India, 
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while the increase in 1902-3 was due to conditions in the 
United States which were maintained in the following year. 

A reaction set in, however, in 1904-5, with the appearance of 
an American crop of unprecedented magnitude. 

While the increase in the spinning and weaving of cotton in Raw jute. 
India interfered with the growth of the export trade in the raw 
material, the same cannot be said of jute. Concurrently with 
the great development of the manufacturing industry on the 
banks of the Hooghly, the exports of the unmanufactured fibre 
have also largely increased, as will be seen from the following 
figures : — 


. v-erage 1 882-3 to i Bg x -3 

Cwt 

9 > m > s 6 s 

Lakhs of 
rupees. 

6,15 

„ 1892*3 to 190 X -3 

h.77>.835 

9)54 

Year l 9 ' 03-«“3 

• 13.0,161486 

ir,i3 

I 9 '® 3*'4 * * 

'' 3 . 7 »r ,447 

. 11,72 

• 

1 

0 

13,875,312 

^^97 


The demand for jute in Europe continues active, owing to its 
increasing popularity in the manufacture, not only of packing 
clodi and bags as in earlier days, but of carpets and rugs, 
which thoiiglit not durable are showy and very cheap. The 
consequence of tlie competition for the raw material between 
the Indian and European mills has been a steady and con- 
tinued rise of price, a fact which accounts for the persistent 
efforts made in recent years to discover a fibre that may 
compete with jute. If such a fibre should be found and 
utilized, the price of Jute must fall until it regains the merit it 
originally possessed, and still possesses, of being the cheapest 
fibre in the market. 

The cultivation of tea in India, and its relative importance Tea. 
in different Provinces, have been sufficiently described in 
chapter i. The rapid growth of the export trade led to over- 
production and the preparation of inferior qualities, with the 
inevitable result of a marked fall in prices. In the discussion 
which followed, the majority of those interested in the tea trade 
favoured the maintenance of the Indian currency on a silver 
basis, in the hope that if prices were unprofitable compensation 
might be found in the continued fall in. the exchange value of 
the rupee, h more reasonable remedy was the proposal to 
open up new markets for Indian tea. The great .tea-drinking 
countries of the world are' the United Kingdom, Russia, and 
the Australian Colonies ; and in Russia alone is there much 
room for development, for^ in the other -countries the consump- 
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tion has reached the point at which future increases can only 
take place with an increase of population. There are also 
possibilities of increased consumption and expanded trade in 
the United States and in Persia. It is even possible that in 
course of time China, which has been so largely superseded as 
an exporter, may import tea from India and Ceylon, even as 
India now impoits far more sugar than she ever exported In 
India itself the demand, which is at present insignificant, may 
develop considerably, but this will be the work of years. ’ With 
the exception of some 7 )Ooo,ooo lb., mainly consumed by the 
British troops and by the European and Eurasian communities 
all the tea produced in India is exported, the United Kingdoni 
being the best customer. The expansion of the trade and the 
fall in prices are shown by the following figures : 


IK 

Lakhs of 
rupees. 

84.477.7*1 

4.78 

151.072.394 

7,91 

18t.423.5i8 

7,36 

207.159.793 

8,56 

212,813,971 

• 8,53 


Average 1882-3 to 1891-2 

„ 1892-3 to 1901-2 

Year 1902-3 

» 19 ° 3~4 

„ 1904-5 

The export trade in sugar at one time attained considerable 
dimensions, though never of the first importance, but in quite 
recent yep_ it has almost ceased. The manufacture is not 

• J * X ^ to suppose that in the 

immediate future the area covered by sugar-cane will be 

restncted, or the output reduced. Competition with beet 

sugar in the European markets has rendered exports im- 

possible, while another reason for the decline of the trade 

probably hes m the fact that the crop is hardly equal to the 

which has in recent years increased greatly 
with the advancing prosperity of the people, especially in the 

Z rof "4 " prosperousl-s con- 

larZ r f forthwith increases, and the demand for a 

nnfri accompanied by a desire for a better 

s “ increasing tendency to con- 

sume rehned instead of raw sugar, although the latter still 

crm'^Tu'^h^^ nine-tenths of the Indian 

ojiange in taste was first met by importations from 

n^ntThounf *0 oonti- 

?mZ^ c T ’ ^ quantities. The 

aSed Zhl checked by the duties 

^ of India to sugar shipped from any 

l>0««7*vmg me. and anbee,ue„,ly b, The prorieions otZ 
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Brussels Convention. In 1 904-5, Java, having lost the American 
market, became the chief source of supply. 

1‘he decline of the export trade, consisting mainly of raw 
sugar for refinement in England, is apparent from the following 


figures of the quantity exported 




Cwt. 

Average 

1882-3101891-2. • . , , 

1,145.685 


1892-3101901-2. - , . . 

733.654 

Year 

■I 9 ® • • • • * * 

222,1 24 


I 903““'4 •••»♦.* 

212,542 

n 

1 90 ‘ 4'"**5 ••*•••* 

307,414 


As a striking contrast attention is drawn to the figures of the 
imports of sugar in the same period : — 




Cwt. 

Average 

1882-3 to I 

B 9 I -3 i, 523 »S 90 

»» 

1892-3 to li 

[^01-2 3,550,781 

Year 

1902-3. 

. . . . , . 5,462,196 


1903-4. 

^» 333»^43 

»» 

1904-5, 

. . , , . , 6,936,817 


This rapid increase is due in considerable measure to the 
heavy imports during the last few years of beet sugar from 
Germany and Austria-Hungary, and it has been somewhat 
hastily assumed to be entirely the result of the system of 
bounties in those countries. That the bounties have played 
an effective part in encouraging these imports is certainly true, 
but other appreciable causes have also been at work. In 
Western India very little sugar is grown, the conditions not 
being suitable; and the absence of large capital and consequent 
economy of manufacture, combined with the cost of railway 
transport, have hitlierto made it impossible for growers in 
Northern India to complete with sugar imported from Mauritius. 
The first imports of continental beet sugar were an attempt to 
obtain a foothold in these markets. Immediately afterwards 
there came upon India the series of bad years which culminated' 
in the great famine of 190 1-2. These bad years more or less 
seriously affected all the sugar-growing tract% and the reduction 
of supplies made it possible for beet sugar to be sold' profitably 
in the Punjab and Bengal. The new sugar became rapidly 
popular, especially for confectionery, as it is white, while the 
native sugar varies in colour from dark brown to light yellow. 
Thus other causes combined with the bounties in stimulating 
the import of beet sugar, and it is practically certain that, in 
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any case, there is a large opening for such sugar in India. The 
cultivation in India is very large, but it cannot be extended in 
proportion to the increasing demand, while owing to its cost it 
recovers slowly from the effects of bad seasons. The crushing 
and manufacture are moreover conducted on crude and primi- 
tive methods. Taking all the existing conditions into con- 
sideration, it may be anticipated that, unless the Indian 
processes are replaced by large works in which economy is 
possible, there must be an increasing consumption of imported 
sugar in the future. 

The history of indigo cultivation and manufacture will be 
found in chapter i. Till the production of artificial indigo by 
chemical processes, at a price which competed with the natural 
dye, the industry was thriving. A fall in the price of Bihar 
indigo then began which threatened ruin to the planters, who 
have been forced to substitute other crops. The results were 
apparent for the first time in the exports of 1899-1900. The 
average exports in each decade of the twenty years ending 
1901-2 were: — 


Cwt. 

1882-3-1891-2 I4X,8ii 

1S92-3— 1901-3 135,396 


But these figures fail to indicate accurately the measure of the 
decline, which was not clearly marked until the last three years 
of the second decade above mentioned, when the exports fell 
to 111,420, 102,491, and 89,750 cwt. In 1902-3 the exports 
dropped still further to 65,377 cwt, and in 1904-5 to 
49,252 cwt, being less than half the average of recent years of 
prosperity. Moreover, the passing away of the indigo monopoly 
is indicated by the fact that, as the quantity available for 
export decreased, prices also fell, while Bihar indigo ceased to 
be sought for as in other times. The inferior indigo of 
Northern India and Madras, manufactured in factories worked 
after native methods, will no doubt continue to serve a purpose, 
much of it being used in India, but this industry is of small 
importance compared with that of Bihar. 

The articles noticed above constituted nine-tenths of the 
value of the Indian export trade in 1 904-5. Of the remaining 
tenth the most important are coffee, lac, wool, teak-timber, and 
vegetable oils, but they are of relatively small value. The 
trade in coffee (which is of excellent quality) has suffered much 
from the fall in prices caused by the development of coffee- 
planting in Brazil, and perhaps still more from disease, which 
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has had the effect of throwing much coffee land out of cultiva- 
tion. The export trade has for some years been stationary or 
declining^ but there was some increase in 1904-5, when about 
330,000 cwt., valued at 166 lakhs, were exported. 

The trade in lac is of the most speculative charac^er^ being Lac 
subject to violent fluctuations arising from variations in the 
quantity of the product annually supplied by the forests, and 
from market manipulations in the United States, where lac is in 
largest demand. As lac is merely a forest product, it is im- 
possible to anticipate any progressive increase in the supply^ 
and the trade must necessarily continue to be restricted within 
fairly well-defined limits. In 1904-5 the exports were valued 
at 308 lakhs. 

The wool exported from India comes mainly from the Wool, 
pastoral tracts of Bikaner and Baluchistan; but the quality 
is very inferior in staple and in cleanliness, and the price 
obtained is lower than that of any wool offered on the English 
market. No considerable attempts have been made as yet by 
sheep-owners to breed sheep for wool, and the trade in 
consequence remains at a low level. During the ten years 
ending 1900 the average exports exceeded 25,000,000 lb, 
annually, the value being 121 lakhs. In 1904-5 the exports 
were 38,600,000 lb., valued at 189 lakhs. 

The trade in teak-timber again is limited both by supply. Teak, 
which is regulated by considerations of forest conservancy, 
and by the demand, which hardly tends to increase now that 
wooden ships have been so largely replaced by steel. 

The exports of vegetable oils are as yet small ; and the trade VcgetaMe 
is in the main confined to the neighbouring Asiatic countries, 
while the crushing of oilseeds in India on a large scale has not 
yet been found practicable. 

/ V, Imports and Exports of Treasure 

The steady and long-continued absorption of the precious lalimx tA 
metals by India has already been referred to. It was irnde^ 
the fear of this drain of gold and silver which led the 
Spanish kings, after their acquisition of Portugal, to neglect the 
Indian trade in favour of that with America. Attacks were 
frequently made on the English East India Company, on the 
ground that the export of gold and silver was impoverishing 
the home country. 

Within the last few years the net imports of gold apparoitlj Gcrfl. 
diminished. Thus the excess of imports over exports durix^ 

V 2 
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the ten years ending 1891-2 averaged about 729,900 ounces 
while during the following ten years the average did not exceed 
44 ^ 14 * 3 ® ounces. I he reduction is mainly due to two causes. 
Large imports of gold had been made by banks to be exchanged 
for silver, and the accumulation of gold coin having been 
found inconvenient by Government— for gold does not circu- 
late freely in the country — the surplus was shipped by the 
Government to London, where at the same time considerable 
purchases of silver were made for additions to the coinage. 
Secondly, the Mysore gold mines now send to London large 
quantities of gold every year, and this export reduces the net 
imports shown in the trade returns. It is probable that on 
the whole there was no real decline in the demand for gold 
in India, which is in value about half of that for silver. In 
1902-3 the net imports rose to 1,417,000 ounces, and in the 
following years to 1,566,237 and 1,516,991 ounces. 

The net imports of silver during the ten years ending 1891-2 
averaged about 32,753,500 ounces, while during the next ten 
years they averaged 35,437,600 ounces. The increase in 
1902-3 to 43,274,305 ounces, and in 1903-4 and 1904-5 

78,575,469 ‘'‘■nd 74,956,262 ounces, is less marked than the 
rise in the case of gold. There is indeed some evidence to 

show that gold is taking the place of silver in the hoards of the 
people. 


V, Distribution of Foreign Trade 

The foreign trade of India is conducted with every continent 

and most of the countries in the world, but in very unequal 
proportions, a very few countries being of great importance, 
while the transactions with the rest are insignificant. The 
bulk of the trade is carried on with European countries, which 
supply four-fifths of the imports and receive half of the exports. 
Asiatic countries have the largest share of the remainder 
The imports from Australia (largely consisting of hoS^and 
copper) do not seem likely to attain to large dimensions, 
mpoits rom Africa and America are also comparatively 

( Tv,r * * any importance if it were not 

or Mauritius sugar and American petroleum. 

But while imports into India are so largely derived from 

urope, the exports are far more widely distributed over the 

worid. As mentioned above, not more than about half is sent 

_o Europ^n countries, and the greater part of the remainder is 

es me or Asiatic ports. The African continent is shown in 
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the trade returns as receiving a considerable quantity ; but this 
is in the main fictitious, owing to the assignment to Egypt 
of large shipments of rice and oilseeds consigned to Port Said 
for orders as to their ultimate destination, which is always 
some European poith India still remains in essence an 
agricultural country, and needs every market which can be 
found for her raw products. In most of them, it may be 
noted, these raw products are admitted free of duty, as they 
are required for manufacture, and are moreover articles of 
which India is at present the chief source of supply. 

While the exports of Indian goods consist practically of a 
few classes of raw materials described above, there is much 
variety in the nature of the goods imported. 

The bulk of the foreign tnide of India, since the British Trade with 
established themselves firmly in the country, has always been 
conducted with the United Kingdom. The close administra- ^ 
tive and financial relations between the two countries are na- 
turally accompanied by close and extensive commercial inter- 
course. England is a market for most of the productions 
shipped from India, and is also, to a diminishing extent, a 
centre for the storage and distribution to other countries of 
the articles not required for consumption in England. The 
monopoly of trade given to tlie East India Company, and 
the jealousy with which the Company resented any attempts 
on the part of Portuguese, Dutch, French, or other adven- 
turers to secure a share of the profits, contributed largely to 
place the international trade in British hands. The main 
reasons, how^ever, for the continued retention of the trade by 
the United Kingdom, were lire use of the route .to India by the 
Cape of Good Hope, and tlie destruction of the mercantile 
marine of competing nations in the wars which continued 
down to iS'iSt 

England then became the great carrier of the world ; and Reasons 
the Indian trade, even where the merchandise was not British, 
w.as carried in British vessels from and to England, foreign tauce. 
goods for India being sent to England from the Continent for ' 
reshipmeB,t, and Indian goods for the Continent being sent 
to England for distribution- The Red Sea route waS' far too 
cosjtly a mode of transit except for a 'very $m.all' class of 'ex- 
pensive goods, and traffic with the Mediterranean always passed 
through a B'ritish port first Before the opening of the Suez 

* 

* From I '903-4 llic trs'de felums have shown more accurately the iiestina- 
tion of exports, bat c-omplele loform,atiott ,is not yet available. 
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Canal, the United Kingdom held the practical monopoly of 
all the European trade with India. The rest was carried on 
with China, the Straits, Ceylon, Persia, and other Asiatic 
regions, excepting a small trade of comparatively brief dura- 
tion with the United States in the importation of ice, with 

apples stored in it, the first crude heginning of the frozen fruit 
trade. 

The decline of the British share of Indian trade became 
^ inevitable as soon as the Suez Canal was opened and conti- 
nental traders were able to undertake the direct conveyance of 
merchandise to and from India. It is clear that no trader in 
Marseilles, Bordeaux, Genoa, or Venice, would send his goods 
by the circuitous route through England when he was able to 
send them direct on reasonable terms of freight. This transfer 
of a part of the carrying trade, which has increased, though not 
very much, with the rise in commercial importance of conti- 
nental nations, is the primary cause of the decline in the pro- 
portion of the trade of India conducted with England which 
has attracted some attention. It must be added that, as In- 
dia’s trade with other countries, such as parts of Asia, 'Africa, 
Australia, and the United States, expands, the decline in the 
proportion of the British share of Indian trade must necessarily 
become more marked. The trade with these countries does 
not, however, increase at all rapidly; and as the merchandise 
received from them does not usually enter into competition 
with merchandise from England, owing to its different nature 
the cause for alarm seems remote. ’ 

With these preliminary remarks, we may now examine the 
Items of trade with England, and inquire how far there has 
been any substantial and avoidable displacement of British 
merchandise. The imports from the United Kingdom are of 
an extremely varied nature,-almost every class of goods being 
sent to India ; but though the list is formidable in length, 8o 
or 90 per cent, of the total value is taken up by a very small 
number of articles. The others are in the main articles of 
Md, convenience, or luxury, principally for the use of British 
0 cia s an non-officials. The articles which predominate by 
reason of their great aggregate value are the following, the 
value in 1904-5 being entered opposite each 

Cotton : Crores of 

Twist and yarn • . . . *‘«ipees. 

Grey (unbleached) goods . \ ' J'!! 

White (bleached) goods . . , . 8 00 

Coloured and dyed goods, including prints and chinti 8.^ 
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Metals 

Crores erf" 
rupees. 

• • * • . 6 .c^ 

Machinery .... 

♦ • * . . 3*8:? 

Railway material . 

• • * • • 1*26 

Hardware and cutlery . 

* • • • • 1*^5' 

Apparel .... 

' • * * • 1-I5 

Woollen goods . 

1*73 


These seven categories represent about 8o per cent, of t 
total merchandise imported, while the remaining fifth incl 
a large number of more or less unimportant items. In the 
supply of these seven classes of goods, which are typical of tlie 
requirements of India from abroad, England stands predomi- 
nant and unrivalled, and is likely to continue to hold this 
position, except perhaps in the matter of metals ; for a demand 
for cheap and inferior iron and steel has arisen in India, this 
class of goods being largely made for export in Belgium and 
Germany, while the British manufacturer does not care to 
undertake the preparation of them. 

Certain other articles of foreign manufacture, as for instance 
glassware, musical instruments, stationery, toys, and various 
small items, have an increased sale in India ; but on the w-hole 
the displacement of British trade has been insignificant, and 
probably less marked than the substitution of foreign for British 
goods of similar classes in the United Kingdom. 

The statistics of trade with the United Kingdom for the two 
decades ending 190 1-2 show no reduction in the imports, 
although the increase was not as large as might have been 
anticipated. It should be borne in mind, however, that, owing to 
a fall in prices, the recorded values are not a fair measure of 
the movement of trade during the last ten years. In the case 
of exports there was an appreciable decline, which may be at- 
tributed to the increase in recent years of direct shipments to 
the Continent, and to the decline in the exports of Indian 
cotton, which Lancashire has now almost discarded. ^ Howev 
the three last years since 1901— 2 show a notable increase 
trade with the United Kingdom, in both imports and 
The figures are (in lakhs of rupees) 


Average 1882-3 to 1891-2 . 
„ 1892-3 to 190: -2 . 

Year 1902-3. 

„ 1903-4 . . • . • 

,, 1904-5 • • * 


Imports. 

Rxpofts. 

46,62 

35.36 

48,83 


52,28 

32,38 


4*»*3 


63,06 43,*^ 
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Germany has increased 
y- with great rapidity, as shown below (in lakhs of rupees), though 

here the rate of increase seems to have been checked in the 
three last years : — 


Average 

tf 

1882-3 to 1891-2 . 

1892-3 to 1901-2 . 

Imports. 

. . 4^ 

2,10 

Exports. 

h77 

7m 

Year 

1902-3. 

• . 2,16 

io,i8 

}} 

^ 903~4 * • • . 

2,92 

14,83 

»} 

1904-5 .... 

3,73 

14,31 


The increase is the more remarkable in view of the fact that 
the first appreciable rise in the trade did not occur until 1 800-1 
A summary view of this movement has led to the conclusion 
that British goods are being largely displaced in India by Ger- 
man manufactures, and fears have been expressed in some 
qu^ters that the displacement is serious. Such a conclusion 
is based on a misapprehension of the facts. If the imports of 
sugar and salt from Germany are excluded, the rest of the 
goods from that country represent such a relatively trifling 
ralue that the trade in them cannot reasonably be regarded as 
threatening in any way the prosperity of the British manufac- 
turer. Small as the trade is, it includes a great diversity of 
articles, none of them being of a nature which admits of ex- 
pansion in any material degree. The articles are in almost 
every case of flimsy construction, and sold very cheaply to suit 
he purses of the natives, to whom cheapness is the chief con- 

due to the inability of some of the purchasers to pay for more 
cos y goods, and partly to the disinclination of others to buy 

bniT'" t!!.' W r last 

g • he latter tendency of the native purchaser is studied 

tLSZT" “ 

beerone o? described above ; but the process has 

tliaW ft. A- and developing a new demand, rather 

than the displacement of British goods. 

whfchfrf't^^ nmnerous petty articles of an inferior description 
which in this way add to the value of the trade with Germany 

here are some in the production of which German manufaS 
teSciriiirr^h advantages by the application of 

For instance the European community inSa Ih ?^ 

former arl 

the former are specially made at relatively low prices, and 
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therefore suit a community the members of which have fre- 
quently to change their residence. In the manufacture of 
mineral dyes from coal-tar the Germans have built up an 
enormous industry based upon large capital, and competition 
with them would now be a matter of great difficulty. 

The increase in the trade with Germany shown in the Comction 
statistics quoted above is, however, to some extent fictitious. 

This is due to the fact that an active trade was formerly carried 
on in German merchandise imported into India through the 
United Kingdom in British vessels, before the development 
of the subsidized German mercantile marine encouraged^ the 
substitution of direct for indirect trade. It is not possible, 
however, to say what proportion of the increase should be 
deducted on this account. The development of German 
shipping, while it has encouraged direct imports, has also had 
a pronounced effect on the direct export to Germany of cotton, 
hides, jute, oilseeds, and rice, for manufactures in that country. 

It must also be borne in mind, on the other hand, that part 
of India’s apparent trade with Belgium and Holland is really 
transit trade with Germany. 

Next to the United Kingdom, but lagging a long way Trade with 
behind, China does a larger business with India than any other Chma. 
country. It is not, however, a progressive trade ; and having 
in view the increase in the population of both countries, the 
development of communications, and the cheapening of freights, 
a trade which has made no material advance must be regarded 
as declining. The decline is partly due to the fact that uiitil 
within the last few years practically almost all the trade with 
Japan was conducted by way of China. F ollowing the war with 
China in 1894 the Jai>anese reorganized their industrial and 
mercantile system on a new basis, and began direct trade with 
India. 

Of the exports to China opium still remains of great impor- 
tance ; but it is almost equalled by cotton yarn, which will 
probably continue to be an increasing export until the Chinese 
follow the Japanese example and set up spinning and weaving 
mills of their own on a large scale. When that time arrives the 
trade in cotton yam will perhaps be superseded by the export 
of raw cotton, to the detriment of the Indian spinning industry. 

The features of the opium trade with China will be described 
in Volume IV, chapter viii, and need not be referred to in 

dct8.il hicrc. 

Trade with Japan has increased very largely and very Trade with 
rapidly, for until 1896 it was insignificant. Part of the increase, 
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especially m the imports, may be attributed to the establish- 
ment of direct trade in place of the former trade through China, 
but most of It IS new business. After the war with China a 
line of Japanese steamers was established to trade with Bombav 

branch of a large Japanese bank was 
also established in that city. Since then the trade has thriven 

notemr'^^ comparatively unimportant ; but it may be 

noted as an interesting feature that the Japanese soeediW 

«=op.,«d the imp„«„cc of .h= prjn.od byS 

for silk fabrics, and so successfully have they adapted their 

nreLnLhe'^ designs to the taste of the Burmans that at 
p esent they seem likely to take posses.sion of the whole market 

pie export trade is practically limited to raw cotton SiTtht 

demand IS so large that Japan is now the largest 
sumer of the Indian fibre. ^ external con- 

Otlilr countrief development in the import trade with 
character such articles of a more or less special 

luSS A ^ the consumption of the European community in 
India Any rapid increase in such 1 trifle c,„ I u 

looked for, and the demand for brandy and wines has been 
con^prpiy reduced by the substitution of whisky. 

Imports from the United States are not incrcasimr • their 
maintenance at the present level is due Z their 

petroleum, and this article s SmSfSo e .1 

to the comnet.vte., c .1 r, motc and morc subjcct 

CO me competition of the Burma oil-wells 

India imports little from British colonies <;„c. • 
have been made re .. . 1 t-monics. Sustained efforts 

»r b rr .I't" 

cnr>^o.ce. rru ’ present with indifferent 

» “1 i" I”<i» f'>r «ch «dcte 

alrenT IS not large in itself, while the field is 

already occupied by similar goods from EnglLd aS the 
Continent, produced at rates ^;th i ■ , f™" ““ the 
colonies can hardi! Australian 

trade ™'“ ‘‘ "»■ 

must be made in the exceptions 

hoover, “ of So t Z ““ ™s, 

rematb. ' coasting trade and needs no 

« 

External Trade by Land 

In addition to the foreign trade carried oversea thera ;» 
commerce with neiVhhm,.-:,,™ „„ s. <.arnea oversea, there is 

frontier from Baluchistan to lianf 

n to Siam, 1 his commerce is of small 
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dimension?, the total value in 1904-5 amounting to no more 
than 1 5'34 crores. I he statistics are, however, very imperfect, 
for the registering stations on the frontiers are in most cases 
remote and difficult of access, and the clerks in charge cannot 
be effectively supervised. Some trade escapes registration 
altogether, as it passes by routes on which there are no register- 
ing stations. The values of merchandise are recorded in a rough 
and arbitrary way, over-estimation being probably much more 
frequent than under-estimation. Lastly, traders are too cautious 
to declare portable goods of value, such as coin or gold-dust, 
figures must thus be accepted with very great reserve, 
ost of the trade is carried on acro.ss the immense ranges of 
the Hindu Kush and the Himalayas, over tracks and passes 
which for six or ciglit months of the year are impassable. Yaks, 
js, ponies, .sliccp, goats, men, women, and children carry 
tages suited to their capacity, and a single journey across 
and back is full work for the open season. 

1 he statistics include a nunilier of countries with which this Countries 
commerce is conducted, but most of them are of no importance. 

1 hose W'llh whicli bm api'ireciably lai'ge trade is carried on are carried on. 
Afglianistan, Kashmir, KcpSl, We.stern China, and the Shan 
States. But here again we have to make reservations and 
qualifications. The trade with Kashmir is foreign only to the 
limited extent to whidi it consists of articles destined for, or 
received from, Central Asia. The great bulk of the trade is 
reafiy with Kaslmnr itself, and i.s thu.s, in present political con- 
ditions, no more forci 




than is the trade which passes in 
runHv,. sfntA in India, such as Hyderabad or 






cif die land frontier trade consists Nature of 


Mysore. 

The more vtliiilile pi 
ofthe ciiwt Iroiii India of foreign goods such as are commonly 
used in Iialia-- cotton yarn and piece-goods, hardware, sugar, trade, 
salt, with siiniiar articles of Indian origin ; also petroleum {tO' 

Wcalern Cliina), lea, and a number of other articles, in varying 
quantity, but mostly of trifling value*. 

Besides the physical obstriiclions mentioned above, this Obstacles 
trade has in places to contend with obstructions placed in its 
by the raters of the adjoining countries* Thus merchan- , ■■ 
ise sent to Afghinistln, on leaving the railway at Quetta or 
.war, must be tra.nsf€rred to the backs of €am.d$ or ponies, 
is subject to heavy duties.. Merchandise received from ' 
nistln. is also subject to restricti'Ons, for the Amir has 
established a mono'^ly of many of the nicies in which trade 
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Kashmir 


Nepal. 


Tibet. 


Shan 

States. 


China. 


persons licensed by them. In these circumstances it is easy to 
see why the trade with Afghanistan is less than it was before 
the British handed over the government of the country to 
Abdur Rahman in 1880. On the other hand, there has been 
a material increase in the trade with Dir, Swat, and Bajaur 

which is largely due to the presence of British garrisons in the 
forts defending the Hindu Kush. 

Trade with Kashmir has increased very greatly ; but it has 
been observed already that this is not really foreign trade at S 
and „.oh of hcease i, dun d,n 

Trade with Nepal fluctuates, but without making any con- 

^ '“S' p 4 o«l of 

tte trade does not pass into or from Nepal proper at all, but 

ra e between the Tarai, which was ceded by the British 

SSras. 

th ^ scale, owing to 

cadon rr h difficulties of communi- 

nni* * fi-u been still more hampered by the 

p icy 0 e ibetans, and some improvement may be antici- 

fo feSoLr^ °ny\T‘^ 

uLZTl ui are gradually being improved, 

is in with the Shan States 

of Ss receS Sc capabilities 

S bS'u^^ is under the pLection 

Of 3 ~ Cb ‘::seT"rlcS'S Se' 

the destination of the merchandise exnortcd 1= . 17 ! ■ 

added the risk^o/n 

this area isbfe^^ " 

them is nJimmeli importance, and 

perfect as the“tat£sTe"'Ce'Vj j!' "T 

the relative I'mTdovf. r , 'P‘ 3 ^ 3 ) serves to show 

merited! ^°-tries 


‘ See also Vol. IV, chap. iv. 
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VII, Eiternal Trade 

The development of internal trade has been largely assisted General 
by the removal of the hindrances referred to in describing 
foreign commerce. Under native rule insecurity and the 
absence of roads made |)rogress impossible, lire customs of 
the people were adjusted to such conditions- The great mass 
of the population were agriculturists, with wants of a primitive 
nature, easily met in most cases by the produce of their own 
land or the: crude iiianufiictures of village artisans. In the 
early part of the nineteenth century inland trade was most 
important in tlie Gangetic plain, where water-carriage was 
available. The construction of roads and still later of railways 
has rendered possible an enormous development, but a long 
period must pass before tlie luibits of the people will change 
sufficiently to allow them to take foil advantage of the facilities 
thus afforded. 

Broadly speaking, tire greater part of the internal trade Methods 
remains in the hands of the natives, but the European firms 
which export agricultural produce are extending their agencies. 

Almost every village has at least one resident trader, who 
combines the functions of money-lender, grain-merchant, and 
cloth-seller. Markets are held at convenient centres on fixed 
days each week, and at many of tlie great religious fairs trade 
is by no means the least important object of the crowds of 
pilgrims attending. A large proportion of the surplus produce 
is handed over to the village dealer, while some is sold in the 
markets, and the rest to itinerant buyers. Small quantities are 
thus gradually liroiight to the larger towns and railways, and 
dispatched to the ports or oilier centres of commerce. The 
process of collection is thus complicated and hampered by an 
unnecessary number of midcllemen. Imported merchandise is 
distributed by the same cumbrous machinery, working in the 
reverse direction. The growth or decay of towns has been 
laigely a,flect€d by changes in trade, the chief factors being the 
presence or absence of railway communication. In the tracts 
where agricultural produce is available for export, bazars spring 
up at every railway station, .and rapidly develop into thriving 
towns, while historic cities, left.. a few miles on one side, dwindle 
and lose their importance. 

of British rule the great BanjarS Trading 
different names, supplied 

most of the carriers;; but the' extension of railways.. has largely 
replaced pack animals. Almost every Province has its peculiar 
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trade castes. The Marwaris of Rajputana are, however, found 
almost everywhere, and in Assam they are of more importance 
than the natives of the Province. In Bombay the Parsis bv 
the boldness and extent of their operations, tread close upon 
foe heels of the great English houses, while Lohana.s, Vanis 
Bohras, Memons, Khojas, and Lingayats occupy different areas 
m foe Presidency. Lingayats are found also in Northern 
Madras_ and Mysore, but farther south Chettis and Komati. 
predominate. The traders of the Punjab are largely Khattrls 
and members of the numerous castes included in the generic 
term of Bania. In Bihar and the United Provinces Banias 
take the lead, while in Bengal Brahmans and a number of 
lower castes share different classes of trade. 

No estimate can be given of the total volume of inland 
commerce. The most important statistics are those relating 
to rail-bome trade, which deal with India, excluding Burma^ 
as forming sixteen blocks. These include nine British Pro- 
vinces As^m, Bengal, the United Provinces, the Punjab 
Sind, the Central Provinces, Beriir, Bombay, and Madras- 
foe four principal ports -Calcutta, Bombay, Karachi, and the 
Madras group; and three groups of Native States-Raj- 
putana and Central India, Hyderabad, and Mysore. Each of 
these IS subdivided into minor blocks. River-borne trade is 
registeied only between Bengal, Assam, and the United 
rovinces, a.nd between the Punjab and Sind. There is 
no systematic record of the trade carried by road, though 
ahstics are collected from time to time in different places, 
espmally where new railways are contemplated. Tables VIII 

chief no°r Provincial block, and of the four 

1903-4- The valuation of inland trade is. 

Trade with Tntemaf f H 

norte H ^ ® ^ ® main classes, traffic with the 

‘he country. 

and maTfL't ‘‘o^cerned with the collection of produce 

soodr distribution of imported 

lit, » ’‘cl„S”The ■“ 

Sd dt manufactured 

each nmt he ‘he trade- of 

Calcnl t Provinces is shown in Table IX. 

hidTs Tn^ skimT-''^ oilseeds, tea, 

co?l V ^od pulse, and supplying European 

goo s, gunny-bags, salt, rice, kerosene oil, and metals. 


Calcutta. 
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The traffic of Bombay city is gathered from a larger area, Bombay, 
including, besides the Presidency itself, RajputSna and Central 
India, tlie Central Provinces, BerSr, the United Provinces, and 
Hyderabad. Nearly half the total value of the imports into 
Bombay city in 1903-4 was represented by raw cotton. 
Oilseeds, opium, wheat, and other food-grains were the other 
chief articles imported. The principal commodities distributed 
were European cotton goods, metals, sugar, and cotton goods 
of Indian manufficture. 

The eight Madras seaports trade chiefly with the Presidency Madras 
within wliich they are situated, but have also some commerce P®^^*** 
with Mysore and Hyderabad. T!u;y receive raw cotton, hides 
and skins, provisions, leather, rice, earthnuts, and spices. 

About one-fifth of the value of what they distribute consists 
of European cotton goods, and the remainder includes a large 
variety of merchandise, of which metals and spices form the 
chief groups. 

Karachi receives fourdlfths of the exports of the Punjab, and Karachi, 
supplies more than half of the merchandise imported by that 
Province. It also engrosses the smaller trade of Sind. Wheat 
and raw cotton make up three-quarters of the imports, while 
European and Indian cotton goods, metals, and sugar are the 
chief articles distributed. 

Tile inland trade of Burma by rail and river is not registered, Rangoon, 
but the most important item received at Rangoon and the 
other ports is rice. Teak, hides, petroleum, cutch, and india- 
rubber are also sent in considerable quantities. The articles 
distributed inland are chiefly cotton and silk goods, metals, 
salted fish, liquors, and sugar. 

There is a considerable coasting trade from port to port in Coasting 
British India and the Native States, the value of which was 
4a*6 crores in 1904-5. The greater part of this trade is 
between B'Urma and the ports on the western shores of the 
Bay of Bengal, especially Calcutta, and along the coast between 
Bombay and Karachi. Food-grains, chiefly rice, are the prin- 
cipal items. Burma sends rice to Bengal, Madras, and Bombay 
and Bengal also supplies Madras. Calcutta is the largest 
market for mineral oil from Burma, and redistributes part of 
it by sea to Madras and even Sind. Bengal coal and gunny- 
bags exported to Bombay and Sind are chiefly carried by sea. 
Piece-goods, rice, salt, cotton, timber, -and coco-nuts are "the 
principal items of trade on the Bombay coast Trade be- 

The difficulty of forming an estimate of the volume of trade 

IS already been mentioned. States. 



Assam, 
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Comparisons of the figures for a series of years are vitiated 
by the rapid_ extension of railways, which supply the chief sta- 
tistics, and violent fluctuations occur owing to variations in agri- 
cultural prosperity. In 1904 the railways carried 52,000 000 
tons, nearly a quarter of which consisted of grains and seeds • in 
1900, when famine was severe in Western India, the railway 
traffic amounted to only 33,000,000 tons, but grains and seeds 
formed more than a third of the total. The variations are more 
clearly illustrated by Table VII (p. 314), which shows the weight 
of the principal articles of commerce imported into British 
Provinces and Native States from other Provinces and States 
and the chief seaports in India, excluding Burma, during the 
years i899-i9oo_and 1904-5. In ordinary years the grain 
traffic consists chiefly of rice, gram and pulse, and wheat : and 
while the movement of these increases largely in unfavourable 
years, a still greater rise takes place in ‘the case of the millets 
/owar and bajra, which form the chief food of the lower classes 
m many parts of India. A continuous and rapid development 
IS to be noticed in the case of coal, and the trade in sugar 
salt, and kerosene is increasing; but the weight of metals 
carried is liable to great variations determined by their market 
value and the condition of the people. 

1 he trade of Assam is almost entirely confined to Bengal 
In addition to the foreign trade conducted through Calcutta 

J 1 _ * ^ jute, and rice, and 

ffie imports piece-goods, gram and pulse, rice, salt, and sugar. 

Ihe scattered position of the tea-gardens and the difficulties 

ot communication prevent the concentration of trade in large 

towns, and the commerce of Assam is carried on at a number 
01 small centres. 

trade of Calcutta, Bengal deals chiefly 

Provinces. 

and pulse, wheat, and_ cotton goods of Indian manufacture, 

“ r-eturn coal, rice, kerosene oil, gunny-bags and cloth, 

hide/ d ^ supplies tea, coal, timber, 

hides and skins, and rice ; and receives rice, spices, kerosene 

oil, and sugar. Trade with the Central P^oLes is on a 

kerosene oil, and rice; and the imports cotton man^ctures. 
Chittagong i_s_ a rising port, but its traffic is still small. N5ra- 

LS of th?^? ^^adanpur, and Jalpaigurl are 

and -R i ^ jute trade; Raniganj, Asansol, Gindih, Purulia, 
and Barakar export coal ; and Patna is still important in the 



v” 

M 


COJ/A/EJiCB AND TRADE 


305 


--- Calcutta, with its suburbs, is the chief reni-v^ ^ 

c ... '-Aii.c.i i-cnure 01 

conimercial and incliistrial activity. 

The chief imports into the Bombay Presidency, excludi B 
the port of Bombay, are raw cotton and grain. The forrn^ ^^^hay. 
is received chiefly from Rajpiitana and Central India, Hydera- 
bad and Berar; while Madras, the United Provinces, and 
Central Provinces supply grain. Raw sugar from the United 
Provinces is also a large item of the import trade. The chief 
exports are cotton goods supplied to the United Provinces 
Rajput^na and Central India, Madras, and the Punjab • salt 
to the Central Provinces and the adjacent Native States ; and 
tobacco to Rajptitiiia and Central India. Ahmadabad, Surat 
BhusSwal, Poona, SholSpur, and Hubli are the chief com- 
mercial centres in the Presidency proper, and Hyderabad and 
Sukkur in Sind* 


Burma supplies to other parts of India rice and kerosene oil, Burma, 
which are sent largely to Bengal, and in smaller quantities to 
Madras and Bombay. It imports provisions and vegetable 
oils from Madras, ccilion goods from Bengal and Bombay, and 
gunny-bags froni Bengal For the coasting trade, Akyab, 
Motilmein, Basscin, Tavoy, and Mergui are most important 
after Rangoon; while Mandalay, Bhamo, Pakokku, Prome, 
Henzada, and Myingyan are the chief centres of inland 
trade* 


Trade in the Centra! Provinces and BerSr is very largely Central 
dependent on agriculliiral conditions. Nearly 90 per cent. 
of the total value is absorbed by the trade with Bombay city, ■ ^ 
Bengal supplies coal, gunny-bags, and silk ; and receives cotton 
twist and yarn, sugar, and rice* Bombay sends salt, sugar, 
and leather, in exchange for gram, pulse, and rice ; and the 
United Provinces send sugar* Nagpur, Jubbulpore, Kamptee, , 

Raipur, and Hinganghit are the principal trade centres. 

Madras has com|aritively little rail-borne trade with other Madras. 
Provinces, but supplies Mysore and Hyderabad with grain, ■ 
provisions, cotton goods, and sugar* It receives hides, skins, 
and leather from these States, and in ■ smaller quantities from 
other parts of India. A large proportion of the coal extracted ■ 
from the Singareni mines in Hyderabad is .also taken by 'this 
Presidency. Hie chief ports, after Madras ■ itself; are Tuticorin, 

Cochin, Calicut, Mangalore, CocanSda, Tellicherry, and Nega- 




te centres are numerous. 

Punjab is with the port towns, Punjab. 



Province .supplies cotton 


largest share. Apart from this, the 
goods and salt to the United Pro- 



United 

Provinces. 
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Vinces, and grain and pulse to the United Provinces Raj 
putana, and Central India. 'I'he United Provinces supply sugar' 
rice, and coal; Rajputana, salt; Bombay, cotton goods of Indian 
manufacture ; and Bengal, coal, rice, and gunny-bags. The 

large cities Delhi, Lahore, Amrit.sar, and Multan- absorb 

a considerable share of provincial trade, but arain mirhpto 
have vecenfl, epvang „p a, p,„e,a i„ ,I,e\rL"t,e 
wheat is grown for export. 

Cotton goods form about one-third of the imports of 
United Provinces. They are received chiefly from Calcutta 

and in smaller quantiu’es from Bombay. The trade in metals 
varies, ^but Bombay is the chief source of sujiply. Salt is 
imported from Rajputana, Bombay, and the Punjab - and 
kerosene_ oil and coal from Bengal. The e.xports include 
wheat, oilseeds, hides and skins, raw cotton, and opium all 
of which are items of foreign trade. Calcutta has the chief 
share in these, but Bombay also receives raw cotton and 
oilseeds. The United Province.s, which are exceptionally well 
served by railways, conduct a larger business in purely inland 
trade than any other part of India. Sugar and gh't are supplied 
to Rajputana and Central India, the Punjab, Bombay, and 
Bengal ; gram and pulse are sent to Bengal and Bombav • 
and rice to the Punjab, RdjpuKna, and Central India, awn- 
pore, Agra, and Hathras are the chief trade contre.s, the first- 
named being perhaps the most important inland town in India 
from the commercial and industrial point of view. The Pro- 
vinces contain a number of other towns the trade of which is 
rapidly increasing. 
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TABLE I 

Value of Imports and Exports of Merchandise, 

1882—3 to ^904~S 



Imports. 


1882- 3 

1883- 4 

1884- 5 

1885- 6 

1886- 7 

1887- 8 

1888- 9 

1889- 90 

1890- 1 
189T-2 


Rs. 

50,00,30,405 

52,70,38,912 

53,T4>93 »tio 

51,81,15,365 

58,66,14,618 

62,38,48,130 

66,57,03,^81 

66,56,01,205 

69,03,48,999 

66,58,74,568 


1892- 3 

1893- 4 

1894- 5 

1895- 6 

1896- 7 

1897- 8 

1898- 9 

1899- 00 

1900- 1 

1901- 2 


62,60,50,303 

73,95,69,567 

70,16,74,378 
69,31,63,952 
71,79,38,293 
69,26,66,625 
68,38,03,412 
70,71, 18,634 
76,27,78,853 

81,5^,89,794 


Average 71,39,95,381 


1902- 3 

1903- 4 

1904- 5 



Indian. 

Foreijrn (i.e. 
re-exports). 

Rs. 

80,59,81,554 

85,08,57,205 

80,31,32,079 

80,73,47,311 

84,90,89,949 

86,37,00,218 

92,64,27,346 

99,10,10,546 

95,90,21,928 

1,03,55,08,310 

Rs. 

2.80,27,095 

3,03,55.753 

2.88,73,204 

3.09,31.090 

3.51.96.655 

4.10.14.403 

4.33.54.369 

4.29.58.078 

4.53.35.290 

4.48.51.791 

88 , 92 , 07,644 

3 , 67 , 89,773 

1,01,94,57,065 

1,02,01,56,150 

i,o 3 , 75 , 74>383 

1,09,54,51,610 

99,88,06,600 

93,78,61,010 

1,09,35,02,765 

1,05,68,36,961 

1,04,16,04,984 

1,21,20,50,631 

4 . 59 . 05 , 9 °° 

4,43,19.752 

5,05,75,608 

4,71,79,79° 

4,03,36,372 

3.75,11,720 

3 , 37,”.965 

3.29,24.912 

3,20,83,314 

3,35,98,163 

1 , 05 , 13 , 30,216 

3 , 97 , 14,649 

i>»S> 87 , 97.516 

1,49.63,40.735 

1.54.12.74.199 

2,93.56,132 

3,32,55,087 

3.37.25.945 


Total. 


Rs. 

83,40,08,649 
88,12,12,958 
83,20,05,285 
83,82,78,401 
88,42,86,604 
90,47,143621 
96,97,81,715 
^03, 39368,624 

100 , 13 , 57 , 21 s 

108,03,60,101 


306,53,593965 

106,44,75,902 

108,81,49,990 

114,26,31,400 

103,91,42,972 

97353.72.730 

112.72.14.730 
108,97,61,873 
107,36,90,298 
124,46,48,794 


28,81,53,6 
5 2 

57,50,00,1. 

















3 o 8 


THE INDIAN EMPIRE 


[chap. 


TABLE II 

Foreign Sea-borne Trade (Imports) of British 

India, 1904-5 


Articles. 


Apparel .... 
Arms, Ammunition, &c. 

Books, Paper, and Stationery 
Coal, Coke, &c. . 

Cotton (Raw) 

Cotton Twist and Yarn . 

Cotton Piece-goods and Manufac 

tures 

Total Cotto.i and Cotton i 

Drugs and Medicines . 

Dyes 

, Fruits and Vegetables . 

Glass, and Maintfactures of . 
Gums and Resins . . . , 

Plardware, Cutlery, and Plate 
Hides and Leather 

Horses 

Instruments and Appliances . 
Ivory 

Jewellery and Precious Stones 
Liquors — 

Ale, Beer, and Porter , 
Spirits .... 
Wines and Liquors 
Total Liquors , 

Machinery and Millwork 
Matches .... 

Metals — 

Iron .... 

Steel .... 

Brass .... 
Copper .... 
Spelter .... 

Tin .... 

German Silver 
Lead .... 
Quicksilver . 

Unenumerdtcv. 

Total Metals . 

Kerosene .... 

Other Oils . 

Paints and Colours 
Perfumery . . . 

Porcelain and Earthenware . 
Provisions .... 

Railway Plant and Rolling-stock 
Salt . . . . ^ . 

Ships, parts of . . 

Silk (Raw) , . . ; 

Silk Manufactures 

Iotal Silk and Silk Goods 


Quantity. 


. tons 
. cwt. 
. lb. 

. yds. 
Goods 


No. 


gals. 


cwt. 

tons 

gals. 


tons 

lb.‘ 

yds. 



192,554 

.^0,5751855 

2,290,111,360 


132,766 


♦ • 


4.607,5.^0 

33.H,67« 

6.406,556 


2.‘i7..58o 
211,581 
9,8 1 o 

427,23,^ 

^2,903 

39%^23 

22,735 

*347057 

238,562 

* 57975 
505,869 

76,190,067 

875057*35 


Value. 


2723,99,627 

28,17,214 

^30,32,023 

44746,447 

63,8.5,391 

2,^8,76,477 

33,78,40,827 

38,68,53,502 

70,73,931 

92,68,005 
8,42,954 
L*2, 57,101 
16,39,712 
2,397597612 
46,60,669 

747397671 

18,60,242 

1,05724,233 
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TABLE 11 {coni.) 


Foreign Sea-borne Trade (Imports) 
OF British India, 1904-5 



Soap , 
Spices • 


Tea . . • . 

Tea Chests . 

Tobacco 

Toys and Gaines . 
Umbrellas . 

Wood, and Mannfactiires of 


Wool, Manufactures of . . y<1s. 

Total Wool and Woollen Goods 

All other Articles , . . . . 

Total Merchandise (Private) . 

Treasure (Piivate) — 

Gold ».»#*» 
Silver 

To'l'AL Merchandise and Treasure 
(P'rivate) , , . , 

Government Imports — 

Merchandise . . . * . 

I'reasurc . . . . . 

Grand Total of Imports 



Quantity. 

Value. 

, cwt. 

164,624 

R,. 

27,23,705 

. lb. 

‘,'4.847,322 

*,03.23,550 

. cwt. 

6,936,817 

6,90,27.319 

. lb. 

3,734,579 

18,96,015 

• • 

« « If 

20,86,531 

« 9 

5,083,189 

55,62,850 

* • 

♦ • f 

27.73,710 

. No. 

2 ,‘ 29,^63 

1 8,95.064 

# • 

f • « 

65,57,946 

. lb. 

2 , 117 , 7.34 

6,80,643 

. y<1s. 

23,742,250 

1.94,53,864 


3,14,44,(924 

4552d3»929 

96,67,80,884 

21,81,19,745 

11,31,55.555 

129,70,56,182 

7,75,44,570 

6,48,06,453 
143, 9^,07,304 


TABLE III 


Foreign Sea-borne Trade (Exports) of 
British India, 1904-5 


Articles. 




Animals # 


No. 


Bristles and Fibre for Brushes 
and Brooms • , . • cwt. 

Coal and CO'kc . • . • tons 

Coffee . » . * . cwt. 

Coir, and Manufactures of (ex- 
cluding Cordage) . , * 

Cotton (Paw) * ^ 

Cotton I’wist and Yam . . lb. 

Cotton Manufacturei « . * / 

Total Cotton and Cotton Gootls 

Drugs and McdIcIn'C* » * • • 


Other Dyeing and Tanning Sub- 
stances - * . • * n 

Total Dyes 'tiid Tans (except Lac) 


Quantity. 


300,596 


81,290 

594.<’50 

330j277 

328,754 

5,658,718 

249»'54.477 


at* 

49, 


t, 532, 74^ 

L57G993 

1,404,631 

167,529 


Value. 

j 

Ra. 

20. 73 . . 369 
33.94,805 

18,39,854 

46,54,016 

1,66,28,198 

53,20,921 

‘7,43,81,742 

9,90,69,426 

3,08,01,830 

30,42,52,998 

22,37,304 

83,46,073 

58,51,599 

‘,4*197,672 

43,08,621 

44.00. 086 
*0,12,409 
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TABLE III [continued). 

Foreign Sea-borne Trade (Exports) of British India 

1904-5 ^ 


No. 

cwt. 


Articles. 


Fruits and Vegetables, 

Grain : Rice (including Paddy) . cwt. 

Wheat (including Flour) . „ 

Other Grains . . .1, 

Total Grain , . , 

Gums and Resins . , , „ 

I-Iemp, and Manufactures of 
Hides and Skins . . . Nc 

Homs ..... cwl 

Ivory, and Manufactures of 
Jewellery and Precious Stones . cwl 

Jute (Raw) .... 

Jute, Manufactures of— ^ 

Bags ..... No 

Yards 

Other Kinds 

Total Jute and Jute Goods . 

Lac, Bye, Shell, <Scc. , . . cwt 

Manganese Ore .... 

Manures toiv 

Mica ..... cwt 

Oils 

Opium ohesti 

Provisions 

Saltpetre cwt 

Seeds • . . , . 

Silk (Raw) .... lb. 

Silk, Manufactures of . . . 

Total Silk and Silk Goods 

Spices ][). 

Sugar ..... cwt. 

•••*.. lb. 

Tobacco 

W ood, and Manufactures of 

Wool (Raw) .... lb. 

Wool, Manufactures of . . . 

Total Wool and Woollen Goods 

All other Articles . , 

Total Merchandise*^ (Private) 

Treasure (Private)fr- 
Gold . , 

_ ^ • • 

Silver ...... 

Total Merchandise and Treasure 
(Private). 

Government Exports — 

Merchandise 
Treasure . . 

Grand Total of Exports ! 

* Indian Produce or Manufactures 
Foreign Merchandise . . 


cwt. 

tons 

cwt. 

chests 


cwt. 


lb. 

cwt. 

lb. 


Quantity. 


49»45^>4^4 

44,051,997 

8,538,880 

102,021,341 

98,528 
• # « 

48,9-ii,496 
61,787 , 


“.875.3“ 

201,436,286 

57575^2,197 


2,40,131 

3,618,909 

78,068 

^9»575 

66,861 

• • • 

, .348,741 

26,875.845 
’,398, 1 85 


32,620,687 

.307,4 '4 
212,813,971 

13.395.334 
# » • 

43774S7534 


Rs. 

31,08,593 
19,60,69,513 
^ ^»59»^2,3o2 
2>9^i45i43S 
4i7iOi97i253 
17,02,977 
44,84,410 
979o>59>720 
^74(57639 

5,^^57934 

I ^97177313 

11,96,56,462 

47757.^473^^ 

57iL<>i,i84 

6,76,129 

21,90,48,085 

3,07,64,121 

24,07,681 

437777841 

1*4,68,986 

LJo,97,3I2 

10,62,34,442 

84.<59.35 7 

3<>.u.3.823 

14,41,16,060 

51,18,704 

!3.32,ii44 

64.51.248 

73,45.666 ■ 
24.2.‘;,.346 
8,52,86,870 

u 1, 09. 376 
79.76,672 
2,15,06,694 
28,66,958 
2,43,73.652 
7,97,06,314 
'57, 5°, 00,144 

3,69,85,896 

4,27,79.760 

'6s,4J,6s,8oo 
20,77,085 



754, I*, 74.199 
3,37,35,945 
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Hides and Skins. 
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TABLE VII 

Imports of Principal Articles into British Provinces and 
Native States from British Provinces, Native States, 
AND Chief Seaports in 1899-1900 and 1904-5 



Coal and Coke .... 
Cotton — Twist and Yarn, European 
„ „ „ Indian . 

„ Piece-goods, European . 

„ „ Indian 

Gram and Pulse .... 
Jowar and Bajra .... 
Rice in the Husk .... 
Rice not in the Husk . 

Wheat.' 

Jute — Gunny-bags and Cloth 
Iron and Steel .... 
Other Meials .... 

Kerosene 

Dried Fruits and Nuts . 

Ghi ...... 

Railway Materials 

Salt .... a . 

Betel-nuts 

Other Spices .... 

Sugar 

Tobacco 


22,899 

130,045 

34,7^J5 

609,409 

325. . ’»39 

173,657 

730,443 

275,080 

9.5,385 

182,620 

39,592 

113,001 

71,523 

13,862 

403,230 

720,877 

39.791 

56,611 

404.. 724 
41,910 


1,920,259 

21,998 

43,146 

158,828 

40,546 

361,047 

195,620 

153,132 

307,623 

83,517 

127,660 

325,236 

52,768 

183,544 

85,717 

12,987 

504,006 

808,261 

54,684 

62,305 

580,942 

45,346 


Total 6,078,782 6,129,172 


TABLE VIIL Trade of the Provincial Blocks, 1903-4 

(In Lakhs of Rupees) 



Provinces and 
States. 



1 

Exports to 

British 

Provinces. 

Native 

States. 

Port 

Towns. 


Imports from 


Bengal 

United Provinces 
Punjab 

Central Provinces 
Berar . 

Assam 

Rajpntana and 
Central India* . 
Hyderabad * 


1,41 
3,66 
. 59 
6,45 
8,04 

3 *5 
3,06 

IH3 

2,50 

4,08 

1,31 

G74 


2,29 

2,43 

II 

25 

2,21 


14,20 

15.25 
3.'6 

40.26 

14,95 

10,12 

5,54 

5,43 

5,15 

6,07 

3,39 

1,33 


British 


1,02 
iZ ^ X 
66 
8,18 

7,91 

4,85 

2,44 

L77 

L34 

5,20 

1,81 

1.65 



1,60 

2,00 

13 

17 

2,19 

48 

48 

9 


Port 

Towns. 


10,48 

8,99 

2,5i 

24,05 

0,28 

9,77 

2,85 

1,61 

3,39 

2,60 

1,46 

i,S8 


Total. 


31,09 

34,54 

7,16 

79.35 

44.58 

29,76 

14,72 

10,06 

11.38 

17.95 

7.97 

6,60 


37.52 8,65 1,24,95- 39.04 7.14 77,87 2,95,17 

I'radc b^ween Native States is not rejxisteied* 
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TABLE IX 

Trade of Ports with the Provincial Blocks, 1903-4 

ijn Lakhs of iliipees) 


Calcutta. Bombay Port.! Madras Ports. Karacpii. 


Total. 


Exports from and 
Imports into 


Bengal 


40,14 33,91 


United Provinces . io/j 6 6,38 3,50 

..13 14,99 


Bombay 
Madras . 

Punjab . 

Rajputana and Cen 
tral India . 
Central Provinces 
Assam . * 

Berar . ^ 
Hyderabad . 

Sind . * 

Mysore 


15 9 34 

73 L73 


19 5 > 4 ^ 

33 


41 33 

5)15 ^>39 


5.58 

3,36 


10 

2,80 

8,91 

60 

2,37 

2,35 

2,51 

... 

1.58 

1,19 

i 

42 


13,80 


3 

1)03 


1,22 


6 

9,89 


1,46 


40,26 24,05 

71 20 14,95 9,28 

1 ... 15,26 8,99 

14,29 10,48 

8,01 5,66 10,12 9,77 

17 4 6,07 2,60! 

... ... 5,54 2,85 


5,15 

5,43 


2,39 

1,61 


3, -6 2,50 


3,39 L46 

3,16 2,51 

1,33 1,88 


Total 57,75 34,97 38,51 ^2,74 1^,63 11,76 12,06 8,40 j 1,24,95 77,87 


TABLE X 

Incidence of the Vai.ue of Trade, in Rupees, on each Acre 

OF CtrLTIVATION AND EACH HeAD OF POPULATION, I903 4 


Provincw akd 
States. 


United Provinces 
Bombay (with Baroda) 
Madras (with Coorg) * 
Punjab (with P'rontier 
Province) 

Rajputina and Central 
India . * 

Central Provinces 
Assam ^ 

BerSr 

HyderlbM 


Total trade 
per cropped 
"■ acre. 


15.8 

12'5 

H't 

11*5 

12-0 


Incidence of the Value, per Head 
OF Population, of 


Mysore 



5'5 

7*5 

13-5 

24*0 

4*2 

11-3 

5'5 


Exports. Imports. Total. 


4*3 

4'9 

6*1 

12*6 

2*9 

9.7 

6-4 


9.8 

12*4 

i 8*6 

36.6 

7.1 

21-0 

ii ‘9 


Net exports 
per head. 



1-2 

2.6 

6*4 

11*4 

1*3 

1-6 

- 0*9 




CHAPTER VI 

IRRIGATION AND NAVIGATION 


Prelimi- 

nary. 


Irrigation 

Irrigation works, the object of which is the artificial apph- 
cation of water to the land for purposes of agriculture as 
a means of supplementing the natural rainfall, although almost 
unknown m Northern Europe, have existed in India, as in 
most other Eastern countries, from time immemorial. This is 
a natural result of the conditions of climate. India contains 
large tracts,_ such as the deserts of Sind and the South-western 
unja , which are practically rainless, and in which cultivation 
without irrigation is impossible. There are others, such as the 
eccan plateau, where cultivation is exceedingly precarious, 
owing to the great irregularity of the rainfall and the long 
intervals during which crops may be exposed to the fierce heat 
of the sun, and to dry and scorching winds. In such regions 

short or badly distributed rainfall, and a succession of two 
or more ui^avourable seasons might result in famine. In 
avoured tracts, such as the Himalayan submontane 
ric s, a serious failure of the rainfall is seldom or never 
nown, yet here also irrigation works, which are usually of a 

sS!rp<f ^ constructed by the people them- 

thA r. ' greatest value in improving the out-tum of 

.n "e districts which ordinarily receive 

blit rainfall that rice is almost the only crop grown; 

thP J ^ u required at certain critical periods when 

ere may be a break in the rains, and a full harvest can only 

cp^-i, *• general it may be said that the 

security of the harvest depends on the existence of some form 

as Vaft a most all parts of India, except in tracts such 

rainfall ®rigd, Assam, or Lower Burma, where the average 

rainfall does not fall short of 70 inches per annum. As migL 

•Meteorology!* coadiUow, see VoL I, chap, iii. 
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be expected under these conditions, the simpler forms of 
irrigation works have been limited in number and capacity 
only by the resources and engineering skill of the people, by 
the insecurity of tenure, and by the interruptions caused by 
invasion or internal dissension. Some of these works were 
constructed by the former rulers of the country ; but it was not 
until after the establishment of British rule that the larger 
and more important works, many of which irrigate annually 
several hundred thousands of acres, were undertaken. As an 
instance of the magnitude of some of these later works may 
be mentioned the Chenab Canal, which irrigates nearly 
2,000,000 acres, or about two-fifths of the whole cultivable area 
of Egypt, with an ordinary discharge of 11,000 cubic feet per 
second, or about six times that of the Thames at Teddington. 

‘ No similar works in other countries approach in magnitude 
the irrigation works of India, and no public works of nobler 

utility have ever been undertaken in the world ^ 

Irrigation works may be conveniently divided into three Different 
great types ; namely, lift, storage, and river works, which are 
represented by wells, tanks or reservoirs, and canals. In htt- works, 
irrigation the water is raised from a lower level to that which 
will command the area to be irrigated, ^ the raising being 
effected either by manual labour or by animal or mechanica 
power. The source of supply is usually the subsoil water mto 
which wells have been sunk, but lift appliances are often erected 
on the banks of rivers or pools from which water is raised to 
the lands to be irrigated. Storage works are reservoirs, formed 
by the construction of dams across drainage lines, or t e 
purpose of storing the supply which passes down after every 
heavy fall of rain for subsequent use during long breaks in the 
rains or in seasons of drought. River works consist essentia y 
of canals, drawing their supplies from rivers which are m 
continuous flow during the whole or the grea.ter portion of t e 
year. In most cases they include a weir, which is construe 
across the bed of the river immediately below the 
the canal, for the purpose of holding up water to the fufl 
supply level of the canal during low stages “^the "v®r. Ihe 
caSls are usually graded with a much lower bed-fall ^ 
of the river from which they take off, and, by a suitable 
alignment, can often be carried out of the river ^afley on to 
high land, or even on to the watershed separating - 

ment of the river from that of the drainage line * 

The great canals in Northern India, and in the Onssa and 
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Madras deltas, command nearly the whole of the lands lying 
between the main rivers in the former and the branches or 
arms of the deltas in the latter. In the Peninsula proper 
conditions are less favourable, and the formation of the country 
prevents canals being taken far out of the river valleys. It 
must be remembered, too, that some large rivers, such as the 
Narbada and the Tapti, are throughout useless for irrigation 
by reason of their deep and often rocky channels. 

Although these three types are in themselves as distinct as 
the sources of supply on which they depend, they sometimes 
overlap. Lifting appliances are often required to raise water 
from canals to ground on a higher level, and the cultivation 
under some tanks and canals can only be matured by the use 
of supplemental wells. Large storage works are incomplete 
without a network of distributing channels; and canals taking 
off from rivers in which the supply is uncertain and inter- 
mittent require storage works which may be constructed either 
at some distance up-stream from the head-works, in ’the valley 
of the main river or of a tributary, or as ‘tail tanks ' at suitable 
points on the line of the canal itself. But although in particular 
cases all three classes may be found in combination, each is so 
distinct from the others that it deserves separate consideration. 

An important point in connexion with pure lift-irrigation 
works is that they have been constructed by private enterprise 
on the part of the owners or cultivators of the soil. The works 
are all of a petty character, and irrigate an area which may 
be as low as one acre and seldom exceeds twenty. Such works 
cannot conveniently be owned or maintained by the state, 
which can do no more than encourage their construction by 
agricultural loans and by liberal rules in the matter of land- 
revenue assessment. But although these works are small and 
have cost the state nothing, their importance in the aggregate 
is very great. Taking the average area annually irrigated from 
works of all classes in British India at 44,000,000 acres, it is 
found that nearly 13,000,000 acres, or about 30 per cent, 
are irrigated from wells. Well-cultivation is moreover of the 
highest order ; and it may be safely estimated that the produce 
annually raised from pure lift-irrigation is, in value, considerably 
more than a third of the out-turn from irrigation works of all 
kinds. ^ The most favourable conditions for well-irrigation are 
found in the alluvial plains of Northern India, the subsoil of 
which contains an inexhaustible supply of water. Out of the 
13,000,000 acres thus irrigated more than 9,500,000 are in the 
United Provinces and the Punjab, and about a, 750,000 in the 
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Madras and Bombay Presidencies. In other Provinc 
cultivation is inconsiderable, being confined to garden or 
special crops. 

When the spring level is near the natural surface an 
soil is fairly stiff, a well may consist of nothing more 
a hole in the ground over which the appropriate liftii 
appliances are erected. These wells, which usually fall in 
are abandoned after one or two years’ working, are calli 
‘temporary’ wells, to distinguish them from ‘permanent" 
masonry-lined wells, which, if solidly built, may last for ^ 
indefinite period. In some parts there is an intermediate tyi 
in which the well is lined with a wooden cylinder or wi 
brushwood or wicker-work. In the United Provinces less 
one-fourth of the total number of wells are permanent ; m 
both here and in the Punjab the number of temporary we 
fluctuates greatly from year to year according to the seasc 
being greatest in years of drought. The cost of a well vari 
from a few rupees for a temporary, to over Rs. i,ooo for a de 
and permanent structure, but the average cost of a permanc 
well is between Rs. 300 and Rs. 600 according to size ai 
depth. In the Punjab, where the wells are mainly perman 
the average area irrigated per well is 12 acres ; but in the 
United Provinces, where so large a proportion of the vrells are 
temporary, irrigating only i or 2 acres, the average area pew 
well is not more than 4 acres. In Southern India the a 
area is between 2 and 3 acres ; but here well-irrigation 
a rule, applied only to the most valuable class of crops, 
require frequent waterings. 

The wells now in use throughout India, and the lifting: 
appliances employed, do not differ materially from those in 
in former times. The water is almost invariably raised 
by manual labour or by bullocks. For the former the 
contrivance is the well-known picottah, in which the water 
drawn up by means of a bucket suspended by a rope to I 
end of a long pole, which is pivoted near the other end to 
a post so as to revolve through a vertical plane. The shorter 
end is weighted, so as nearly to counterbalance the weight of 
the longer arm and the full bucket. The bucket is lowered by 
the man in charge, who draws the long end of the lever by 
a pull at the rope, or in some cases, as in Southern 
by running up and down the pole. This contrivance is mMom 
used for lifts of more than 15 feet, and for very small hfts 
(of 4 or < feet) other simple appliances are used. For lifts of 
over IS feet bullock-power is almost invariably employ 


wells. 


IS* as 


I 
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is often used even for lower lifts. The most common con- 
trivance, which is to be found all over India except in some 
parts of the Punjab, is the which consists of a large leather 
bag, holding from 30 to 40 gallons of water, fastened to one 
end of a rope which passes over a pulley overhanging the well. 
When the bag has been lowered the other end of the rope is 
attached to a pair of bullocks, who then walk down a ramp of 
a length approximately equal to the depth of the well. When 
the bullocks arrive at the end of the ramp the bag has been 
drawn up to the top of the well, and its contents are emptied 
into a trough or sump, generally by a man who stands by, 
but sometimes by a self-acting mechanical arrangement. The 
rope is then detached from the bullocks, the bag is lowered, 
and the bullocks return without a load to the top of the ramp, 
when the operation is repeated. In some parts the rope is not 
detached and the bullocks walk backwards up the ramp, as the 
empty bag descends. The alternative to the mot is the Persian 
wheel, which is used extensively in the Punjab. This consists 
of an endless chain of waterpots passing over a vertical 
wheel erected over the top of the well, and rotated by means 
of rough wooden gearing which is worked by a pair of bullocks 
walking round a circular track. When bullock-power is used 
water is sometimes lifted for purposes of irrigation as much as 
60 feet, but ordinarily the lift seldom exceeds 40. The use of 
any form of purely mechanical motive power is practically 
unknown in India. A few isolated attempts have been recently 
made by private owners to use oil engines, and a project is 
under consideration to irrigate about 50,000 acres from the 
Kistna river in Madras by similar means. But even if these 
should prove successful the practice is not likely to be ex- 
tensively followed by small cultivators. 

Wells play such an important part in the agricultural system 
of India, and are of such great protective value, that the 
extension of this form of irrigation must be regarded as highly 
desirable. There are, however, obvious limits to such ex- 
tension, even in tracts where conditions of soil, climate, and 
spring level are favourable. The first cost of . a well is only 
one of the factors to be considered, for its subsequent working 
requires a considerable amount of capital and very careful 
husbandry. The extension of well-cultivation must, therefore, 
always be gradual, and although it may be effectively encouraged 
it cannot be forced. The encouragement hitherto afforded 
by the state for the construction of wells and other works 
of agricultural improvement has been of two kinds— a system 



321 


Vi] IRRIGA TION AND NA VIGA TION 

of agricultural advances known as takdvi^ and a permanent 
or temporary exemption of the lands depending on the well 
from any enhancement of land revenue as a consequence 
of the improvements. Takdvi advances are made freely to 
approved applicants, the general rate of interest being per 
cent, except in Madras and Bombay, where it is only 5 per 
cent. Recovery is made by instalments extending over periods 
varying from seven to thirty years. During the ten years 
ending 1900-1, as much as 625 lakhs was thus advanced by 
Government, 348 lakhs as agricultural loans, and 277 lakhs 
for the specific purpose of land improvement In the Madras 
and Bombay Presidencies, ryots who construct wells or other 
works of agricultural improvement are exempted from any 
future enhancement of land-revenue assessment on' the ground 
of the increase in the agricultural value of their land due 
to the improvements. In other Provinces the exemption lasts 
for specific periods, the term being generally long enough for 
the owner to recoup the capital outlay incurred in the con- 
struction of the work. 

It is for many reasons very difficult to compare the area Extension 
irrigated from wells at the present day (1904) with that 
gated as recently as twenty-five years ago. The Irrigation during 
Commission of 1901-3 reported that in the four Provinces in^^^®^^ 
which well-irrigation is most extensively practised — namely, 
the United Provinces, the Punjab, Bombay, and Madras— the 
increase in the number of permanent wells during the decade 
ending 1900 amounted to ii, 25, 33, and 44 per cent, respect- 
ively; but it seems certain that the increase in the total 
area irrigated from wells, in the Northern Provinces at any rate, 
has not been in any way proportional to these figures. This 
may be due partly to the imperfection of the earlier statistics, 
partly to the substitution of permanent for temporary wells, 
and partly to a reduction in the areas irrigated from old 
wells in tracts where canal-irrigation has been introduced. 

The Famine Commission of 1880 estimated the area irrigated 
from wells in 1876-7 at 5,794)000 acres in the United Pro- 
vinces, and 3,176,000 acres in the Punjab. The Irrigation 
Commission of 190 1-3 found that during the years 1900-2 the 
area irrigated from wells in the former Province varied from 
4,544,000 to 6,122,000 acres, and in the latter from 3,018,000 
to 4 j 1 5 5)000 acres. The Famine Commission of 1880 gave 
no details of well-irrigation in Bombay; but stated that the 
number of private wells in ryotwari lands in Madras was 
believed to be about 375,000, and, on the assumption that the 
VOL, in. Y 
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average area to each well would be about 5 acres, estimated 
the total area served at 1,800,000 acres. This assumption 
was probably much too high, for the Irrigation Commission 
of 1 90 1-3 reported that the number of permanent wells in 
1 900-1 (excluding mere supplemental wells used on tank- 
irrigated lands) amounted to 522,300, irrigating about 1,680,000 
acres, or not more than 3*2 acres to each well. In this Presi- 
dency there appears to have been a material increase not only 
in the number of wells, but also in the well irrigated area. 

Tanks or storage works are of all sizes, ranging from the 
great lakes formed by the construction of high dams across 
the beds of large but irregularly flowing rivers, such as Lakes 
Fife and Whiting in the Bombay Deccan, and the Periyar 
lake in Travancore, in which are impounded from 4,000,000,000 
to 6,500,000,000 cubic feet of water, to the small village tanks 
to be found throughout Southern India, many of which irrigate 
less than 10 acres. Any general extension of large works 
of this description is of course limited by the cost of con- 
struction and the loss of supply by evaporation. The idea 
of forming reservoirs in the beds or valleys of streams which 
are in flow only for a few weeks or months in the year, must 
have presented itself to the rulers of the country or to the 
occupiers of the soil at a very early stage in Indian civilization, 
at any rate in those parts of the country where the conditions 
were most favourable; and in such tracts tanks of great 
antiquity bear witness to the readiness of former rulers to 
encourage the construction of works of this kind. Some of 
these works, such as the Chembrambakam and Cumbum 
tanks in Madras, are of great size, holding from 3,000,000,000 
to 4,000,000,000 cubic feet, and with water-spreads of over 
nine square miles. There are remains of other works of even 
greater size, such as the Madag tank in the Dharwar District 
of Bombay, which have failed or been abandoned. The 
inscriptions on two large tanks in the Chingleput District 
of Madras, which still irrigate from 2,000 to 4,000 acres, are 
said to be more than 1,100 years old. In Upper Burma there 
are ^ many tanks constructed centuries ago, of which that at 
Meiktila is the most important. The celebrated lake at 
Udaipur (Rajputana), which is said to be the largest in India, 
is not utilized for irrigation ; but of the many old tanks in 
Rajputana and Central India some are still so used, although 
the majority have been abandoned, or no longer hold water. 
In the Native States of Mysore and Hyderabad, tank-irrigation 
has been vei'y highly developed, The area irrigated from 
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large tanks is, however, small in proportion to that dependent 
on smaller works, most of which were probably constructed 
originally by the owners or occupiers of the lands protected, 
with but little assistance from their rulers. The most notable 
example of these is to be found in the smaller irrigation works 
in Madras. It is estimated that there are no less than 40,000 
of these works in the ryotwari tracts of that Presidency, of 
which less than 3,500 irrigate more than 200 acres, while 
many serve less than 10 acres. The former are cared for by 
the Public Works Department ; more than 31,000 Minor works 
are in charge of revenue officers ; and about 5,000 are small 
private works. The average area irrigated from the works 
controlled by Government amounts to more than 3,000,000 
acres, or about as much as the entire area irrigated from all 
the great canals and larger irrigation works in the Province. 
These petty works include a certain number of small canals, 
but are mainly tanks or storage works. Tanks abound also 
in the zamindari estates of this Presidency, in which it is 
estimated that about 2,500,000 acres are irrigated, of which 
2,000,000 are dependent on storage works, and the balance 
on wells and river channels. No approach to these figures 
is made in other Provinces ; but, excluding well areas, nearly 
two-thirds of the irrigation in the Gujarat, Deccan, and Carnatic 
Districts of Bombay depends upon small storage works, and 
there are 50,000 small private tanks in the Central Provinces, 
which are said to be capable of irrigating from 150,000 to 
650,000 acres, according to the season, being almost the only 
form of irrigation in that Province, as the area under wells 
is there inconsiderable, Ikank-irrigation is practically unknown 
in the Punjab and in Sind, but is to be found in some form 
or other in all other Provinces, including Burma. The jkih 
or natural depressions scattered at intervals over the flat 
alluvial plains of the United Provinces, most of which are 
privately owned, irrigate about 2,000,000 acres. 

Storage works consist eventually of four parts. The dam, 
which may vary in height from 15 to 160 feet, may be con- 
structed of earth, concrete, or masonry, but earthwork is 
seldom relied on for greater heights than 80 feet. When 
concrete or masonry is used, sound rock foundations are 
essential, and many sites otherwise eligible must be rejected 
when this cannot be found. The submerged area may, when 
full, have a water siirflice of many square miles, and here 
again sites otherwise eligible must be rejected on account 
of the large areas of cultivable land which would be thrown 
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out of cultivation or the high compensation that would have 
to be paid. The outlet and distributing channels, through 
which water is drawn off from the reservoir and carried to 
the lands to be irrigated, often form a very expensive item 
Lastly, there is the waste-weir or escape, through which flood- 
waters must be passed at times of abnormally heavy rainfall 
in such a way as not to imperil the safety of the work. The 
total cost of a storage work varies enormously according to 
the site. The two largest works executed by Government 
the Nira Canal and the Periyar Project, have each cost about 
Rs. 1,300 per 1,000,000 cubic feet in a full lake. Although 
these and many other large storage works have been con- 
structed by the British Government, tank-irrigation is essentially 
a product of native rule, and almost the whole of the tank- 
irrigated area is from old native works, the maintenance of 
which is now undertaken in whole or in part by the state. 
These works are mainly confined to the crystalline and sand- 
stone formations, which occupy the whole of the Indian 
Peninsula between the Deccan trap area and the narrow 
strip of alluvium on the coast. The formation of the country 
in this area favours the construction of tanks, which form the 
principal means of irrigation. The area comprises the greater 
part of the Madras Presidency, nearly the whole of Mysore, 
half of Plyderabad, nearly two-thirds of the Central Provinces' 
the Baghelkhand States of Central India, the eastern half of 
Rajputana, and portions of the United Provinces and of the 
Orissa and Chota Nagpur Divisions in Bengal. 

It has already been stated that wells are constructed and 
maintained solely by private enterprise. This is also true of 
the smaller forms of tank, the petty works which serve a single 
holding or irrigate little more than 10 acres ^ but the largest 
works, which impound several thousand million cubic feet of 
water and submerge many square miles of country, could only 
have been constructed by the rulers of the country, and have 
always been maintained as state irrigation works. Between 
these extremes are the moderately sized tanks, capable of 
irrigating from 10 to 300 or 400 acres annually. Many of 
them appear to have been originally constructed by private or 
communal enterprise, but the state is so interested in the land 
revenue dependent on them that it has gradually undertaken 
their control or management and contributes largely to then 
improvement and up-keep. Thus it happens that in the 
ryotwari tracts of Madras and Bombay all but the smallest 
tanks are controlled by Government. In the Central Pro- 
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vinces, on the other hand, the Government has no concern in 
the management of the md/guzM^s tanks ; and in the United 
Provinces, where the greater part of the irrigation recorded as 
from tanks is effected from the Jkils above mentioned, it main- 
tains only the large tanks which have ahvays been recognized 
as state works. In Ajmer-Merwara and in Upper Burma most 
of the tanks arc kept up by Government. 

The average area iccoided as irrigated from tanks in British Area irri- 
India is about 8,000,000 acres, but the supply to many of the 
works is very precarious, and is apt to fail in years of extreme 
drought. This figure does not include the large areas over 
which rain-water is held up for some time a.fter every fall by 
means of iicld embankments, such as are to be found under 
different name.s in Bengal, Bundelkhand, the Central Provinces, 

Gujarat, and the Bombay Deccan. The agricultural value of 
these temporary storage works is considerable, but the areas 
protected by them arc not usually recorded or regarded as 
tank-irrigation. 

The third and most important class of irrigation works, viz. Small 
river works or canals, are generally of such magnitude, and 
affect so many different intere.sts, that they could only have‘^“'”“*‘ 
been constructed, and can only be efficiently maintained, by 
the state. There are, however, a certain number of petty 
works of this class which have been constructed and are still 
maintained by private enterprise, with occasional assistance 
in some Di.stricts from Local funds. In the Punjab nearly 
1,000,000 acres are irrigated annually from works of this class, 
of which more than 100,000 acres are dependent on inunda- 
tion canals made by the people, but now under the control of 
the District Boards. Nearly 100,000 acres are irrigated from 
canals of the .same kind belonging to private landowners, and 
about 800,000 acres receive irrigation from hill streams, or 
from j'klls from wlii(;h water is diverted by means of .simple 
works and .small channels tliat have been constructed by com- 
munal effort. In the United Provinces about 750,000 acres 
are irrigated from private canals, of which the most important 
are the works constructed in the Basti and Gorakhpur Districts 
by two English landowners, wliich irrigate areas of 40,000 and 
15,000 acres of rice and rabi crops within their respective 
estates. In the permanently settled Districts of Bengal, and 
especially in Bih.'lr, there are a great number of small canals, 
called fiains, by which water is diverted from the innumerable 
streams which traverse the country and is conducted directly 
rice-fields or stored in small reservoirs {akars) which 
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have been formed by field embankments, for use during breaks 
in the rains. The total area protected in Bengal by means of 
these pains and ahars is estimated at nearly 5,000,000 acres. 
In Madras about 336,000 acres are irrigated annually from 
private canals, including the spring channels which are made 
m the beds of streams during the dry season, of which nearly 
nine-tenths are in zamtnddTi estates. The Minor works under 
Government control in this Province also include many small 
river channels. In the Bombay Deccan and in Gujarat there 
are many works of the same kind, most of which are under 
Government management. It is difficult to state with accuracy 
the areas irrigated throughout India from these small canals, 
as in the Provincial returns some are included under the head 
Canals, others under ‘ Tanks ’ (which are often associated 
with them), and others, as in Bengal and the United Provinces 
under ‘ Other sources ’ ; but the total area protected by private 
canals is probably between 7,000,000 and 8,000,000 acres 

Many of these works are, however, apt to fail in years of pro- 
longed or severe drought. 

rndTnan- u proceed to consider the great canals which have 

dation constiucted and are maintained by the state, most of 

canals. which extend over very wide areas,' irrigate many thousand 
acres, and comprise hundreds or thousands of miles of dis- 
tributary channels. These works may be divided into two 
classes, perennial and inundation canals. Strictly speaking, 
a perennial canal is one which has an assured supply of water 
all the year round ; but this generally involves the construction 
of a weir or ‘anicut’ across the bed of the river, to hold up 
the low supplies and divert the whole, or as much as may be 
needed, into the canal. Phis is not, indeed, always necessary, 
for the head-works of the Swat River Canal in Peshawar 
District (Frontier Province) are so favourably situated that 
a perennial supply can be obtained without the assistance of 
a weir; which is also considered unnecessary for the TribenI 
Canal now under construction in the Champaran District of 
Bengal. On the other hand, the river supply may fail in 
a river across which a weir has been constructed. As a general 
rule, however, a canal which takes off from above a properly 
(instructed weir is assured of a fairly continuous supply during 
the season when water is required, and it is at any rate possible 
to utilize every drop of water that comes down, however low 
e state of the river. The term ‘ perennial ’ is therefore, 
generally applied to a canal which can draw off a constant 
supply without .the assistance of a weir, or which is provided 
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with a weir which will render the supply to the canal dependent 
only on the quantity of water in the river and not on its surface 
level ; while if the supply is not sufficiently continuous for the 
purposes required, it can generally be rendered so by the 
construction of storage works. Inundation canals are simple 
channels taking off from the banks of a river at a level which 
is generally considerably higher than the ordinary low-watei 
level of the stream. Water flows into these cuts during the 
flood season, and they remain in flow until the river falls below 
the level of their beds, which is generally 2 or 3 feet higher at 
the end than at the beginning of the season, owing to silt 
deposits, which have to be cleared during the low-river season. 

The most important inundation canals are to be found in 
the Punjab and Sind, i.e. in the valley of the Indus and its 
tributaries. They are in flow, generally, from the beginning of 
May until the end of September, although the supplies fluctuate 
greatly during this period with the surface levels in the river. 
Cultivation, which is practically impossible without irrigation 
in the rainless tracts they serve, has adapted itself to these 
conditions. The average area irrigated from the inundation 
canals under Government amounts to about 3,500,000 acres, 
of which 2,500,000 are in Sind. In addition, about 1,000,000 
acres are irrigated by the Bahawalpur State Canals and by the 
District and private canals in the Punjab, 75 per cent, of this 
area being in the Native State of Bahawalpur. 

Although the present system of large irrigation works has Caniils 
been almost entirely constructed by the British Government, 

j TV^T*7n 

examples are not wanting of old river works undertaken by rulers of 
former rulers of the country. Irrigation was carried out on 
a large scale in the Cauvery delta, the supply being maintained 
by means of a weir, known as the Grand Anicut, which is said 
to have been constructed over 1,500 years ago. This is the 
work which Sir Arthur Cotton strengthened and improved in 
1835-6, and the success of which encouraged him to pro- 
pose the great Godavari works which he afterwards constructed. 

Most of the weirs on the Tungabhadra, above which the present 
Tungabhadra channels draw their supplies, were constructed 
by the Hindu monarch, Krishna Kaya, at the beginning of 
the sixteenth century. In Northern India the Muhammadans 
appear to have made frequent attempts to utilize the water of 
the river Jumna. In the middle of the fourteenth century 
Firoz Shah, Tughlak, constructed a canal on the right bank of 
the river, 150 miles in length, for the irrigation of his domains 
in Hissar. This canal, which had silted up, was reopened in 
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Akbar’s reign, and a branch was made to Delhi in the reign of 
Shah Jahan ; but during the decline of the Mughal dynasty 
both canals gradually silted up. A canal was also made on 
the eastern bank of the Jumna at the beginning of the 
eighteenth century, but appears to have likewise been aban- 
doned, although it is said to have carried water to below 
Saharanpur. These canals were subsequently cleared and 
reopened by the British Government, have since been re 
aligned, extended, and improved, and are now first-class' 
wrigation works known as the Western and Eastern Jumna 
Canals. In the Punjab the small Hasli Canal had been made 
T former rulers, for the purpose of carrying water from the 
river Ravi to Lahore and Amritsar, on very much the same 
alignment as_ the present Bari Doab Canal. The simnle 
system of iriigation by inundation canals appears to have 
been practised from time immemorial in Sind and the Puniab • 
and many of the existing canals of this class in Multan' 
Muzaffargarh, and Dera Ghazi Khan were brought to a fair 
state of efficiency under the more energetic Pathan and 

mkh governors of these Districts, and were in operation at 

drveIoped.°^-“""'"‘'°''’ considerably 

aaetiv^nn Government 

Scientlv n '^“^ks were 

y - ncoiiiagi ig, the East India Company was reluctant 

commit Itself to any extensive scheme of state irrigation 

vvoiks. Funds for such works as were sanctioned were pro- 

iSs ban ^ productive public 

thoudit that inaugurated. It was at first 

thought that the construction of large irrigation works, like 

nrilm “ost advantageously entrusted to 

wonoLrr^'''*''- Directors asked for 

b^thTs m. in Madras, to be constructed 

si aL r Government, under the advice of 

Tunmhh’^^ Pi'oposed a great scheme, known as the 

Tungabhadra project, for the irrigation of large portions of 

Kurnool, Cuddapah, and Nellore Districts - and 
the Madras Irription Company was eventually formed for Es 

LitedTr T? ^ Government guarantee. Operations were 
sch.™ w„ a, the Ku„„7c 

project were ver^’^'^f financial prospects of the 

pioject weie very unfavourable, and the company was in such 
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In pursuance of the same policy the East India Irrigation 
and Canal Company was formed in i860 for the purpose of 
carrying out the Orissa Canal Project, also proposed bv Sir 
A«l..r Co.»n. Here, .eai., i. foued ,he 
cost of the worics had been greatly under-estimated, while 
a very exaggerated estimate had been formed of the revenue 
which would be derivable from the work. The company was 
unable to raise the necessary funds for completing the under- 
taking, and in 1869 Government purchased the works and the 
company ceased to exist. 

The selection of these two projects for execution by private Consfriic- 
companies was unfortunate, for experience has since shown 
that neither of them is ever likely to prove a directly remuner- 
ative undertaking. Put it was soon recogmzed that, even in works by 
more favourable circumstances, the construction and control !***'■ 
of irrigation works of this class could not conveniently be prol 
entrusted to private enterprise; and, under the viceroyalty 
Lord Lawrence, a new policy was initiated under which irriga- 
tion works that gave a fair promise of proving directly re- 
munerative were to be constructed by the state from loan funds, 
as ‘productive’ public works. From that time the construc- 
tion and extension of works of this class by means of borro^ved 
money has been actively and systematically proceeded with, 
the total capital outlay recorded to the end of 1902-3 on works 
classed as ‘ productive ’ amounting to about 38 crores of rupees. 

State expenditure has not, however, been confined to works 
which were considered likely to prove remunerative at the time 
they were undertaken, although loan funds have hitherto 
been applied only to works of this class. In accordance with 

the recommendation of the Famine Commission of 1880, 

^ ^ 

several large works which gave little promise of proving 
directly remunerative have been undertaken on the ground of 
their value as a protection against famine. The capital cost 
of these undertakings, which are called ‘protective’ works, has 
been met from the Famine Insurance Grant the total ex- 
penditure thereon recorded to the end of 1902-3 amounting to 
more than 2-| crores of rupees. These two classes of works, 
productive and protective together, make up what are known 
in irrigation accounts as Major works. They are works which 
have been wholly constructed or reconstructed by the British 
Government, and for which regular capital, revenue, and interest 

^ See Vol. IV, chap, vi, Finance. 
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accounts are kept, which exhibit the financial results attained 
as fully as is usual in other commercial undertakings. 

It should be added that Major works do not consist entirely 
of river works or canals. The irrigation works in the Punjab, 
Sind, the United Provinces, and Bengal are all of this type * 
but those in Madras and the Bombay Deccan include some 
purely storage works, and some canals, such as the Periyar 
Project and the Nira Canal, with which large storage works are 
combined. 

Considerable expenditure has also been incurred by the 
British Government on works which do not fall under the 
Major category. Reference has already been made to those 
old or indigenous irrigation works the maintenance of which, 
as Minor works, is undertaken by Government. The more 
important of these have, however, been not only maintained, 
but extended and improved, at the cost of the state. The cost 
of such improvements has been recorded as capital expenditure, 
although the funds have been provided from general revenues! 
There are also a few new works, generally of small size, the 
cost of which has been met in the same way. Both kinds of 
works are classified as ‘ Minor works for which capital accounts 
are kept.’ The total capital expenditure on works of this class 
to the end of 1902-3 amounted to 329 lakhs of rupees, while 
the area irrigated from them is nearly 2,000,000 acres. The 
capital outlay to the end of 1902-3 on Major and 
Minor works together amounted to nearly 43 crores, and the 
area irrigated from them in that year was about 14,000,000 
acres. The annual value of the crops raised by the works for 
which capital accounts are kept is estimated at 40 crores or 
about 88 per cent, of the capital outlay thereon. 

Details for each Major work, and, as a whole, for the Minor 
works for which capital accounts are kept, are given in the 
table on pp. 331, 332 for each Province. The figures are given 
for the year 1902-3, and may be regarded as fairly normal in 
the present stage of development of the irrigation system. 

It will be seen that, although many individual works, 
especially those in Bengal and Bombay, show an insignificant 
return on the capital outlay, the Major works as a whole have 
proved a very profitable investment, the net revenue yielding 
a return of nearly 7 per cent, while the Minor works have been 
hardly less profitable. A brief description will now be given of 
the principal state irrigation works in each Province. 

Np Province presents greater facilities for irrigation than 
the Punjab with its snow-fed rivers and level plains. The 
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Province. 


Name of Work. 


Punjab . , Major l¥orks. 

Western Jumna Canal 
(including Patiala 
section) . 

Pari Doalj Canal 

Sirhiiid Canal (includ- 
ing Native States) . 

Upper Sutlej (inclufl- 
ing Lower Sohag 
and I’fua Canal) , 

Chen 111) Canal , 

Sidiuiai Canal . 

Jlielum Canal . 

Totat. Major Works 
3 Minor Works 

loTAL . 

North-West Swat River Canal 
Frontier Pro- (Major Work) 


vmce. 


I Minor Work , 

I’OTAI. . 

Major lVorI:s, 
Desert Canal 
Unar Wah Canal 
Ik'giiri Canal 
hlasttrn Nara Works . 
Jiiinrao Canal , 

Dad Canal 
Main Wah Ikoject 

'PoTAJ. Major Works 
H Minor Works 

'I'irrAL . 


BombajJDccean Mlajor IVorh, 

andOujaul) Hathmatlu Canal . 

Lower i^Iiijhra River 
W’oikf * . , 

Kidva jiiver Works . 

I likh Canal * , I 

MuthI Canals « 

I’ikruk Tank 
Kistiia Canal * 
MhmvM. 'rank . 

NIra Canal , * 

Shelphal Tank . 


Capital 
outlay to 
end of 
. 1902-3, 
in lakhs 
of rupees. 


Area 
irrigated 
during 
.*902-3, 
m acres. 


1 ,84 
1,96 


3,^7 1,112,425 


11,87 

13 


3,27 

43 


233,887 
1,829, 1 6() 
60,791 
I3«,9n 

4,86.1,374 

2.LS,o87 


12,00 5,099,3^>r 


T 73,772 


187.061 
64,350 

225.61 2 
256,938 

269,35 

60,256 

3,426 

1,072,001 

794,530 


2,69 


r^rcentage 
of net 
revenue 
for 1902-3 
to capital I 
outlay. 


595,229 7.7 

893,^62 12.9 


2,503 

2,775 

1,206 

8,101 

2,030 

5)9^3 

4)075 

35)J03 

216 


6.3 

2 1*3 

3'9 
~ i.o 


173,772 10,6 


23.0 


3'7 

11*6 

15.8 

6-8 

3-8 
~ 1-3 


5.0 

20.5 


0-5 

3-7 

0.02 

3*1 

0.03 
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Province. 

Name of Work. 

Capital 
outlay t 
end of 
1902-3, 
in lakhj 
of rupees 

Q ^ Area 

irrigated 
during 
, .1903-3, 

1 in acres. 

Percentage 
of net 
revenue 
for IQ02-3 
to capital 
outlay. 

1 Madras . 

. Major Works. 




1 

Godavari Delta Systen 
Kistna Delta System 
Penner River Canals , 
Cauvery Delta Sys'em 
Srlvaikiintam Anicut 
System . 

Kurnool-Ciiddapah 
Canal . 

Barur Tank 

Periyar Project . 
Rushikiilya Project 

1 

L44 

63 

1 31 

15 

4 

90 

49 

810.63 
627,85. 

163.64 
982,351 

44,52( 

60,15^ 

5,32* 

154,06s 

92,399 

4 18.4 

0 ^5*8 1 

1 5*0 

6 28.5 

5 6.1 

I- 0.5 

i ’’i 

> 3-6 

1 0*6 


Total Major Works 
28 Minor Works 

'.05 

2194^,953 

5S4,c8i 

8-7 

7.0 

Bengal . 

Total . 

Major Works. 
Orissa Project . 
Midnapore Canal 

Son Project 

8,52 

3i.'i25,034 

* * 1 

85 

2,67 

224.779 

87,464 

483,567 

O.OC 1 
0.8 

3*3 


Total Major Works 

I Minor Work 

6,17 

1 

795j8io 

• • 

r.6 
— 0.4 

United Pro- 
vinces. 

ft 

Total . 

6,24 

! 795j8io 

• • 1 

Major Works. 
Ganges Canal , 

Lower Ganges Canal 
(including Fatehpiir 
Branch) . 

Agra Canal 

Eastern Jumna Canal 
Betwa Canal 

3,04 

3>98 

99 

43 

4,^ 

871,862 

849,061 

236,721 

284,079 

^4i457 

.5*' I 

10-5 

3-8 

6.2 

25.0 

-0.5 


Total Major Works 

4 Minor Works 

8,89 

31 

2,306,180 

137,375 

7.0 1 

2.8 1 

Ajmer-Merwara ' 

Baluchistan . ; 
Burma . 1 

Total . 

9,20 

2.443,555 

• • 

Minor Works in 3 sub- 
divisions 

31 

26,199 

1*2 

2 Minor Works . 

17 

2,939 

--o*6 


Lvianaaiay L-anal 
(Major Work) 

47 

7,223 

— 0.2 

( 

( 

c 

3 RAND Total Major 
Works . . ^ . 

3 rand Total Minor 
Works (with Capital 
Accounts) 

39>52 j 

3,27 

C2,222,47j 

f, 8 1 8,448 

6*9 

6.0 


jiRAND Total Major 
and Minor Works . 

42.79 P 

1,040,919 
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restoration of Firoz Shah’s Canal on the west bank nf tv.^ t 
was commenced during the administration of the Marq^ “ of » 
Hastings (1814-23), and the canal was gradually broucht intr 
such a state of efficiency that it was capable of irrigating over 
500,000 acres in the year 1870. By reason, however, of its 
original faulty alignment, this canal, although a very prc 
work, caused great injQry to the country by w^ater-loggin; 
could not be extended owing to the insecurity of the mtmlv 
In 1870 it was decided that the canal should be w! ' ' 

remodelled ; and the greater part of it has since been re-ali* 
and reconstructed, while new branches have been made so tli 
in the famine year 1897-S it irrigated 764,000 acres. 

The Bari Doab Canal, which takes off from the right bank of 
the Bavi at the point where it debouches from the hills and 
irrigates large portions of the Gurdaspur, Amritsar, and Lahore 
Districts, was undertaken almost immediately after the annexa- 
tion of the Province, and was opened for irrigation in iSdo^i 
but it has since been greatly enlarged and extended. The 
Sirhind Canal, which taps the Sutlej at Rupar, as it emer^'es 
from the Siwalik hills, was originally proposed by Sir William 
Baker in 1841, but the first estimate was only sanctioned in 
1870, and the canal was opened by Lord Ripon in 1882. 
More than one-third of the cost of this canal has been con- 
tributed by the three Phulkian States — Patiala, Nabha, and 
Jind, which are entitled to a corresponding share of the supply. 
The canal irrigates large areas in these States, and also in the 
Faridkot State and in the British Districts of Ludhiana and 
Ferozepore. The Swat River Canal, in the Peshawar District 
of what is now the Frontier Province, is said to have been 
suggested by Sir Henry Lawrence soon after the annexation of 
the Punjab, but was first definitely proposed by Sir Henry 
Durand in December, 1870, and was opened for irrigation in 
February, 1885. 

The Sidhnai, Lower Sohag and Para, and Chenab Canals 
were commenced in 1884. The first of these is a small canal 
for the irrigation of a portion of Multan District, which 
takes off from a weir constructed on the Ravi at a short 
distance above its confluence with the Chenab. The Lower 
Sohag and Para is an inundation canal from the right bank 
of the Sutlej, and has no weir; it irrigates a portion of 
Montgomery District, and has recently been grouped with the 
Upper Sutlej inundation canal, formerly a Minor wwk. The 
Chenab Canal was also originally designed as a small inundation 
canal, and opened as such in 1887, but in 1889 it was 
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to convert it into a perennial canal of the first magnitude A 
weir and head-works across the Chenab river at Khanki 
8 miles below Wazirabad, were completed in 1892. The can l 
has since been enlarged and extended so as to command th 
peat» porfon of the E.choa DoJb, the tract Ijing between 
the Chenab and Eav. mere m the Gujranwiln, Jhanj 

Dy tne_ -idhnai Lower Sohag and Para, and Chenab Canals 
was uninhabited crown waste, so that the success of the works 
epended on the introduction of settlers or colonists who would 

»'th?Z . r“ "’1 »■“■» "»ie 

_ two smaller canals with encouraging results, and the 

experience gamed was of the utmost value in subsequently 

carrying out the great scheme for the colonization of S 

Rechna Doak The magnitude of this scheme and the 

thfend attended it are shown by the fact that up to 

the end of 1902-3 the area which had been sold or leased to 

of thTSo''“°7?'^ L750.000 acres ; while the population 

of_ the colonized tract, which in 1891 was practically non- 

existen , was returned at 792,000 in the Census of 1901 The 

colonists were drawn from the agricultural classes in the com 

nested districts of the Province, and are now a thriving and 

prosperous peasantry. The total area irrigated by the cSaHn 

"901. It was commenced in November, 1898, 
and IS at present estimated to cost 144 lakhs and to irri«2 

Zrof the°?i 4ht 

Chilianwala ^ site of the battle-field of 

mS be XT into which colonists 

the canal will 

wSk remunerative 

iSion ‘^ble include two 

KVrcXrft "he Dera Gh.zi 

onened' tLT ^ ^ has been 

pened There are, moreover, three other large systems of 

and the Muzaffargarh Canals— which were constructed under 

native rulers, but are now maintained as MinorXks bv 

Government, although capital accounts are not kent fn tp, ^ 
and which together irriirated gX not kept for them, 

, ® ""^"Sated 815,690 acres in 1902-3. The 

‘Major’ ^ ‘t’e Eera Ghaa Khan Canals have been transferred to the 
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total area irrigated annually from state works in the Punjab and 
the Frontier Province is about 6,000,000 acres. 

Although so much has been done to extend irrigation in the Scope for 
Punjab, the field is by no means exhausted. Apart from all extension 
extensions of existing works and many small schemes that may be tion hf the 
adopted, two large tracts remain to be brought under irrigation. Tunjab. 
One of them is known as the Bari Doab, including nearly 
1,600,000 acres in the Montgomery and Multan Districts, of 
which about half is crown waste. A detailed project for the 
irrigation of this tract, by means of a canal taking off from the 
right bank of the Sutlej immediately below the confluence of 
the Beas, has been prepared, but has been set aside in favour of 
an alternative proposal for irrigating the same tract by means 
of new canals from the Chenab river, the cold-weather supply 
of which would be augmented by a feeder from the Jhelum. 

This canal will command and protect a much larger area t han 
the Sutlej project, and will have the advantage of leaving the 
supply in the Sutlej available for further extensions of irrigation 
on the left bank, in British or Bahawalpur territory. The 
second tract is the great Sind Sagar Doab, which comprises 
an area of over 5,000,000 acres lying to the south of the Salt 
Range and bounded by the Indus river on the west, and by the 
Jhelum and Chenab on the east. The whole of this country 
could be commanded by a great canal taking off from the 
Indus at Kalabagh ; but the work would be very costly, and a 
great part of the area is so covered with sand-hills that it would 
be unsuitable for irrigation. It is possible that this scheme, or 
a modification of it, may be carried out eventually, but it 
cannot be considered as urgent or as a very promising financial 
investment. Almost all the Districts of the Punjab contain 
stretches of inferior soils, impregnated with salt or reA ; and 
although it is beyond doubt that some extension, or further 
deterioration, of these areas has been the result of excessive 
water-supply, there is also evidence that such lands are not 
always unsuitable for irrigation, and that they have in some 
cases been improved or reclaimed by it. Moreover, these 
stretches are not so numerous or extensive as to render it 
unprofitable to carry canals through them for, the improvement 
of better soils around or beyond them. 

Agriculture in Sind, which is an almost rainless tract, is Sind, 
wholly dependent on artificial irrigation, and population is to 
be found only where the means of irrigation have been 
provided. Here, as in the Punjab, irrigation has completely 
altered the face of the country, and has converted barren wastes 
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into fertile fields of wheat and rice. The works in Sind consist 

almost entirely of inundation canals from the Indus. The 

Desert, Unar Wah, and Begari Canals all take off from the rio-ht 

ban^ above Sukkur, and have been practically constructed°bv 

the British Government. The Eastern Nara is a branch from 

the Indus, which takes off from the left bank, immediately above 

Sukkur, and discharges into the Bann of Cutch. This branch 

has been deepened at the head and brought under control so 

that It provides a perennial supply to the canals which take off 

from It. Among these is the recently constructed Tamrao 

Canal which takes off from the Nara at the lower boundary of 

t e khairpur State and commands a large area of waste land 

Colonists are being introduced on the system which has been 

so successfully followed in the Punjab, and the prospects are 

promising. The canal was opened in November, i8og and 

irrigated more than ^69,000 acres in 1902-3. In adduL to 

these Major works, _ Sind contains several large inundation 

canals, which are Minor works with capital accounts. Amons 

these the largest_ and most important is the Fuleli Canal in 

Hyderabad District, which is navigable and generally in flow all 

he year round, and is capable of irrigating over 400,000 acres. 

rhere are also, as in the Punjab, a number of smaller canals, 

which are maintained by Government as Minor works, for 

w icn no capital accounts are kept, and which together irrigate 
about 900,000 acres. ^ 

In addition to the works mentioned, four small productive 
works are under construrtion on the left side of the Indus, and 
many extensions of existing canals have been proposed. It is 
estimated that when all these have been completed the total 
rea annually irrigated, which may be taken as averaging about 
2,700,000 acres, will be increased by about 20 per cent. The 
irrigated area fluctuates greatly according to the state of the 
river, the difference between a very favourable and an unfavour- 
a e season being as much as 800,000 acres. In spite of these 
fluctuations the canals never wholly fail, and are remarkably 
cheap and profitable works. It has been suggested that the 
un er irrigation might be greatly extended, and the 
efficiency of mapy of the existing canals increased, by con- 
s ructog a weir across the Indus at Sukkur, and that this will be 
necessary sooner or later by the continued abstraction 
of the TOter in the Upper Indus and its tributaries by the new 
Punjab canals The cost and engineering difficulties of such 

r no opinion can be pronounced 

on Its feasibility until It has been more fully considered ; but 



Vi] IRRIGATION AND NAVIGATION 337 

a great deal can be done in the meanwhile to improve and 
extend existing canals and the system of distribution. 

It will be seen from the table already given that, although Bombay 
nearly every irrigation work in Sind is highly remunerative, 
those in the Bombay Deccan and Gujarat are financially Gujarat), 
failures. Many of them do not pay their working expenses, 
and the best does not yield a return of much more than 3I per 
cent, on its capital cost. The main reason for this is the great 
cost of storage works and the precarious and unreliable nature 
of the water supply. A second cause is the inconstancy of the 
demand in districts where in ordinary years excellent crops 
can be gromi without the aid of irrigation, which is taken 
regularly only for the more valuable class of crops. For these 
high rates are paid ; but the areas are small, and the total area 
irrigated by all the works shown in the table, on which a capital 
expenditure of 272 lakhs had been incurred up to March, 1903, 
does not on the average exceed 100,000 acres. The Major 
works and the Minor works with capital accounts are all of the 
same class and may be considered together. Of the whole 
thirty-six only two small works are situated in Gujarat, the 
remainder being scattered over the Deccan Districts. The 
most important are the Mutha and the Nira Canals, in con- 
nexion with which two fme Ghat-fed storage works, known as 
Lake Fife (Kharakvasla) and Lake Whiting, have been con- 
structed, which are capable of impounding 3,833,000,000 and 
5,312,000,000 cubic feet respectively. The area irrigated from 
the Mutha Canal may appear remarkably small as compared 
with its capital cost ; but one of the main objects of the work 
is the supply of water to the cantonment and municipality of 
Poona and to Kirkee, and the wliole cost of the waterworks has 
been debited against the projcict. The supply available for 
irrigation is therefore but a portion of the whole ; and it is 
taken mainly for the highest class of sugar-cane, which is grown 
in the vicinity of Poona, and which requires frequent and 
heavy waterings and pays very high rates. TheNfra Canal has ■ 
been constructed solely as a protective irrigation work, and, 
although hitherto not directly remunerative, it proved of the 
greatest value during the severe famines of 1896-7 and 
ipoo-i. 

In Bombay, as in several other Provinces, the area irrigated 
from petty works which are maintained by Government as 
Minor works for which capital accounts are not kept, exceeds 
that irrigated from the Major and Minor works on which capital 
expenditure has been incurredw There are 387 of these petty 

VOL. ni. Z 



338 


THE INDIAN EMPIRE 


Scope for 
new 

works in 
the Dec- 
can. 


Madras 

Major 

works. 


[chap. 

works in Gujarat, which irrigate about 32,000 acres, of which 
more than two-thirds is in Surat District. The Deccan and 
Carnatic Districts contain 1,019 of these works, which irrigate 
on an average about 111,000 acres. 

Irrigation works in Bombay (excluding Sind) having proved 
unremunerative, no new works of any importance have been 
sanctioned in recent years. But the Deccan Districts are so 
liable to severe famine that there is no part of India in which 
the protection which irrigation works can afford is more 
urgently required. The rainfall in the Western Ghats provides 
an unfailing supply of water; but the cost of storing and 
utilizing it would be so great, and the demand for irrigation 
in ordinary years is so small, that there is little prospect of any 
work which can be constructed proving directly remunerative. 
Nevertheless, it is mainly by the multiplication of works of the 
Nira Canal type that substantial protection from famine can 
be obtained, and the value of this may justify the state in 
incurring the permanent liabilities which the construction of 
such works must entail. 

The most important among the nine Major works of the 
Madras Presidency are the three deltaic systems of the Goda- 
vari, the Kistna, and the Cauvery, which together irrigate more 
than 2,400,000 acres. In these deltas the conditions are as 
favourable for irrigation as in the tracts served by the great 
perennial canals of the Punjab. It has already been stated 
that irrigation had been extensively developed in the Cauvery 
delta under native rule, but that the works were added to, 
strengthened, and improved by Sir Arthur Cotton in 1835-6. 
The irrigation is here effected not from artificial canals, but 
from the numerous natural channels into which the river 
divides after entering the delta. The works consist therefore 
almost entirely of weirs, escapes, and regulators, constructed 
for the purpose of controlling the distribution of the supply. 
After these works had been completed. Sir Arthur Cotton' 
turned his attention to the Godavari and constructed the canal 
system on that river between 1847 and 1850. He subse- 
quently planned, but did not himself carry out, the Kistna 
project. The remaining Major works are of a wholly different 
character from these three deltaic systems, as they depend 
more or less on storage works or are carried out in more 
difficult country. The Kurnool-Cuddapah Canal, as already 
explained, is part of the great Tungabhadra scheme originally 
projected by Sir Arthur Cotton, the construction of which was 
enffusted to the Madras Irrigation Company, This work has 
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for various reasons never proved a financial success, and even 
at the present time the gross revenue does not much more 
than cover the working expenses. The Periyar Project is one 
of the most interesting works in the Presidency. It consists of 
a large storage work in Travancore territory, on the western 
side of the Ghats, formed by the construction of a concrete 
dam 156 feet in height across the Periyar river, the natural 
course of which is towards the Arabian Sea. The impounded 
water is, however, diverted by means of a long tunnel bto one 
of the tributaries of the Vaigai river, which discharges into the 
Bay of Bengal below Madura. Many old irrigation works exist 
on this river, and new works have been constructed for the 
full utilization of the supplementary supply. The work was 
opened in 1896 ; and although the net revenue as yet only 
covers the charges for interest, it may be expected to improve 
before long, when irrigation is more fully developed. The 
only other Major works in Madras which have not proved 
remunerative are the small Barur tank in Salem District 
and the Rushikulya Project in Ganjam; but the latter was 
originally constructed as a protective work without any expec- 
tation that it would be directly remunerative. 

The twenty-eight Minor works on which capital outlay has Minor 
been incurred do not call for special remark. They consist works in 
either of anicut systems or storage works, or of a combination 
of these ; and they may, on the whole, be regarded as directly 
remunerative, for the net revenue attributable to them in 
1902-3 was equivalent to a return of 7 per cent, on the capital 
cost. But, as has already been shown, half of the total area 
in Madras irrigated from works under Government control is 
dependent on 35,000 petty works which are maintained by 
the state as works for which no capital accounts are kept. 

The revenue derived from these small works exceeds 80 lakhs 
a year, and about 20 lakhs is devoted annually to their 
maintenance or up-keep. 

There is no Province in which irrigation is more appreciated Scope for 
or has been longer established than Madras. Many of 
works are of great antiquity, and they are to be found in large 
numbers in almost every District. Except in the deltas, the 
conditions are less favourable than in the Punjab or Sind for 
large canals unaided by storage ; but, on the other hand, the 
country is better adapted for the small storage works which 
form such an important feature in the agricultural economy 
of the Presidency. There is still a wide scope for the ex- 
tension of the irrigated area, but few extensions are possible 
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without storage. The supplies of even the great Kistna and 
Cauvery rivers are often insufficient for the irrigation at present 
dependent on them, or for the second crop which mic^ht be 
grown, and proposals have been made to form large s'torao-e 
works on both these rivers. From a protective point of view 
the most important undertaking which can be proposed is the 
completion of the Tungabhadra Project on the scale originallv 
suggested by Sir Arthur Cotton. This work would protect 
very arge areas xn the Districts of Bellary, Anantapur, Kurnool, 
Cuddapah, and Nellore, all of which are specially liable to 
severe distress and famine in years of drought. But storage 

bhadra and elsewhere in order to obtain a reliable supply for 
the whole area that could be commanded, while the inal 

of the soil and the configuration of the country. As much of 
the area that would be served consists of black cotton soil 
upon which m ordinary years ‘ dry > crops can be raised, the 
_emand for water would be much less constant than in the 
iice-growing tracts ; and such a work is not, therefore, likely to 
prove directly remunerative. There is no doubt, however, Lt 
an unfailing supply of water is available, and that, if it can 
be stored and utilized at an expense which will not be pro- 
iibitive, a very large area in these districts could be securelv 
protected ftom famine. The question is now (1905) beS £ 
vestigated in detail. Numerous other works of a less ambitious 
^aracter are possible in almost all districts, but practically all 

like! construction-of storage works. Such works are 

ikely, however, to be less costly and unremunerative than in 
the Bombay Deccan, and it seems probable that many schemes 

Zt oXfi f ^ 

Aeir pJeSe Zr 

tivf remunera- 
not in mnf ■ 1 O'^^'nary rainfall is so great that water is 

a ieatrush ?, demand, _ although there may be 

neriods nf tl ^ ‘ breaks in the rains, or at critical 

been constructed are all unremunerative. The Orissa Canals 
.0 *ch reference h« alreedy been mode. Sno. p.y“ e^i 
TOlong expenses, and the Son Canals in SontheiS BihSr 

more than 3 per cent, on their capital cost. A small cinal 
dre Tnbeni, .s no, „„der constrr.ction in the norS of 
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Champaran District as a protective work. There is s 
extension of irrigation in Bengal, especially in the 
Districts, which are densely populated and the most 
to famine ; but until higher rates for water can be obt h 
from the people, such works are never likely to be remu^^'^^° 
tive. In Eastern Bengal the rainfall is so abundant thnt 
is no demand for irrigation. 

It has already been shown how the canal construct^H k ,t . 

Firoz Shah on the west bank of the Jumna was reopened in I’°°vinces, 
the early part of the nineteenth century, when it was within 
the Province of Agra. The small canal on the eastern bank 
was reopened and extended soon afterwards, and now irri- 
gates portions of the Districts of Saharanpur, Muzaffarnagar 
and Meerut. The knowledge and experience gained on these 
works were subsequently applied by Sir Proby Cautley in the 
design and construction of the Ganges Canal, which was the 
first original irrigation work of any magnitude constructed in 
Northern India, and is even now second to none in the bold- 
ness of its conception, and to few in its utility and financial 
success. It was the pioneer of all the large canals subsequently 
constructed in the United Provinces and the Punjab. The 
canal, which was opened in 1854, takes off from the right bank 
of the Ganges immediately below the sacred g/iafs at Hardwar, 
and after being carried over the Solani river by the celebrated 
Solani aqueduct, irrigates portions of nine Districts in the 
Jumna-Ganges Doab. Seven Districts in the lower part of 
the Doab receive irrigation from the Lower Ganges Canal, 
which also takes off from the right bank of the Ganges at 
Naraura, about 130 miles below Hardwar, and was first 


opened for irrigation in 1878. The Agra Canal, opened in 
1874, is a smaller work which takes off from the right bank 
of the Jumna at Okhla, ii miles below Delhi, and irrigates 
portions of the Districts of Gurgaon, Muttra, and Agra. All 
these canals have proved remunerative; but this cannot be 
said of the remaining Major work, the Betwa Canal, which 
takes off from the left bank of the Betwa, a tributary of the 
Jumna, about 12 miles north of Jhansi, and irrigates por- 
tions of the Jalaun and Hamirpur Districts in Bundelkhand. 
I'his canal, which was opened in 1885, has not a perennial 
supply, and the demand for irrigation during the period that 
the river is in flow is very slack, except in dry seasons, so that 
it does not pay its working expenses. A certain ainopnt of 
storage (2,700,000,000 cubic feet) has been provided above 
the weir, where the river is impounded to a height of 56 feet 
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above the lowest point of its bed ; but this is insufficient. The 
canal was sanctioned as a protective work and was not ex- 
pected to be remunerative, but it proved of great value during 

the severe famine of 1896-7, when it irrigated more than 87 000 
acres. 

The four Minor works for which capital accounts are kept 
include three small systems of canals — the Dun, the Rohil- 
khand, and the Bijnor, which are all profitable works ; and the' 
Bundelkhand lakes, which irrigate 3,000 acres and just pay 
their working expenses. There are no other Minor works. ^ 

It must be added that the canals in the United Provinces have 
not always conferred unmixed benefit upon the land which they 
command. In many places their introduction led to a gradual 
but steady rise in the level of the subsoil water, and resulted 
eventually in the water-logging of the soil, the increase of 
malaria, and the further deterioration of itsar or r^.4-covered 
tracts. To remedy these evils, and to prevent further injury 
It was found necessary to incur a large outlay on the re-align- 
ment of some of the older canals, and on the construction of 
a large system of drainage channels, the aggregate length of 

which now exceeds 3,000 miles. These measures have proved 
successful. 

The field for the extension of canal irrigation in the United 
I rovinces is not large. A project for a great canal, to take off 

irrigation of the 

Oudh Districts, was prepared in detail more than thirty years 
ago, but was not sanctioned owing to the doubts expressed as 
to the necessity for such a work and the opposition of the 
owners of the lands which would be affected. The project 
as been several times revived and modified, but has found 
tew advocates among landowners or revenue officers, while it 
IS strongly opposed by many. A smaller scheme has been 
suggeste w ich would protect the only portions of this tract 
whidi have in the past been liable to famine ; but there are 
doubts and difficulties attending this also, and it will not, in 
any case, be taken up at present. Additional protection from 
famine is most urgently required in the districts which lie to 
e sout 1 of the river Jumna ; but canals in this tract would 
aye to ta e off from tributaries of the Jumna, the supplies in 
w nch. as in the case of the Betwa, can be relied on only for 
ew mont s in the year. The most important scheme recently 
sanctioned as a protective work is a canal from the river Ken, 

0 protect a large portion of Banda District which suffered 
severely m the famine of 1896-7; but however valuable 
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works of this kind may be in this tract in seasons of drought, 
there appears to be little hope of their proving directly 
remunerative. 

The irrigation works in Ajnier-Merwara consist entirely of Ajmer- 
tanks, which were either made or restored about 1850, under 
Colonels Hall and Dixon. There are no natural rivers on 
which reliance can be placed for irrigation, and the rainfall is 
so irregular, and often so inadequate, that wells are apt to run 
dry. In such tracts tanks are of the greatest value, not only 
on account of the irrigation directly effected from them, but 
as a means of maintaining the spring level in the wells in their 
vicinity. Tanks have been constructed in almost every avail- 
able catchment basin, and every effort has been made to utilize 
to the utmost the scanty rainfall, so that there is little room for 
the extension of irrigation in this small territory. In favour- 
able years the tanks are capable of irrigating nearly 40,000 
acres, but in a dry year not more than one-third of this can be 
protected. In ordinary years the works yield a net revenue 
equivalent to about 3 per cent, on their capital cost, but in dry 
years working expenses are sometimes not covered. Apart 
from the tanks the only means of irrigation is from wells, the 
area under wliicli varies from 44,000 to ioS,ooo acres accord- 
ing to the season. 

Two small works have been constructed by the British Baluchi- 
Government in the Quetta-Pishin District of Baluchistan, which 
irrigate between them from 4,000 to 8,000 acres, according to 
the season, but at present they do not quite pay their working 
expenses. Other small works have been proposed recently, 
but all permanent supplies of water are now so fully utilized 
that there is little scope for new state irrigation works. Private 
irrigation works, utilizing the waters of perennial streams and 
to a certain extent the flood-waters of hill torrents, are numer- 
ous ; but the distinctive private irrigation works of Baluchistan 
are the Mrez^ or underground tunnels, which tap the subsoil 
supply of water on high ground and lead it on to the surface of 
lower country. The people display much skill in the con- 
struction of these works, for which the country is well adapted. 

Irrigation is not required in Lower Burma, where the rainfall 
is so regular and abundant that rice, the staple crop of the 
country, can be grown without it Up to 1901 there were no 
Major irrigation works in operation in Upper Burma ; but two 
projects — the Mandalay and the Shwebo Canals— were then 
under construction. The former was opened in 1902-3 and 
irrigated upwards of 7,000 acres in that year ; the latter was 
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opened in 1906. ^ Ihese two works are estimated to cost 
95 lakhs, and to irrigate together about 230,000 acres and 
there is reason to believe that both will prove remunerative 
Another scheme, known as the Mon Canals, of about the same 
scope as each of these works, has also been sanctioned and 
IS now (1905) under construction. There are about 200 Minor 
works, for which capital accounts are not kept, but which are 
now administered and maintained by the state. Most of these 
exusted before the annexation, but many had fallen into disuse. 
About 50 lakhs has since been spent on restoring or repairing 
them, and in 1902-3 they irrigated about 400,000 acres. ^ 
Private irrigation works are also numerous in Upper Burma 
especially in the Magwe District, or on the tributaries of the 
Irrawaddy. The area irrigated by these is estimated at 47 c 000 

acres, of which 300,000 acres are from small canals, and the 
Dtilcincc fiom tcinks cizid other sources. 

VrovZirJu Central 

and Berar ; although, as already shown, certain rice-growincr 

Assam and districts possess no less than 50,000 small private tanks° 

- capable of protectmg from 150,000 to 650,000 acres according 

IppearTo hL b protective irrigation does not 

appear to have been recognized until recently, as the pressure 

failure of the rams was hardly known, and in many paris of 
the Province the cultivation is said to have suffeU more 

drmX^TrJ than from 

to nairas m the people are never likely 

to pay as much for irrigation as it will cost to provide it, but 

1 st fivm- 

_ or SIX years that the construction of suitable state 

Be£ '' contemplated as a protective measure. In 

stsm P'^^ctically no irrigation works of any kind 

state or private, except wells I-Iere tnn •. r ’ 

irriratior, w.^,.I u ^ necessity for 

nption ivoiks has not often been felt, but the Province was 

seriously affected by the failure of the later rains in 1806 and 
irT ?jr“' '•> 'S 99 - Storage works may be possible 

L I “‘J “«* tP. the SIu‘ 

nd Balaghat, but tanks in the latter tract would not be secure 
from failure in years of severe drought. 

_ mgation works are not required in Assam, where the rainfall 
13 heavy and unfailing: nor in anv nsrr r 

JtSroccal onX ““te of the 

be«, ZZ^l W works have 
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The Irrigation Commission of 1901-3 estimated the total "ea 

area ordinarily irrigated in British India from all sources as ™Kritifh 

below, the total cultivated area being taken at 226,000,000 Indiaffom 
orrpQ all sources. 


Source of Irrigation. 

State works. 

Private works. 

Total. 


j Acres. 

Acres. 

Acres. 

W cl Is * fl) * « 


12,895,000 

12,895,000 

Canals .... 

15,644,000 

1,235,000 

16,879,000 

M Ht « * 

2,944,000 

5,194,000 

8,138,000 

Other sources . 

• i « 

6,186,000* 

6, 1 86,000 

Grand Total 

18,588,000 

25,510,000 

44,098,000 


It siiould be noted tiiat tiie figures given in this table do * 
not include the large areas directly watered by river floods, nor 
the many thousand acres wiiiclg though not directly irrigated 
in the ordinary sense, are artillcially saturated by rain-water 
held up witliin field embankiiients. 

It is difficult to determine tlie increase of area under private 
works since 1878. As regards wells, the question has been 
already referred to, and it may be doubted if there has been 
a greater increase under private works of other kinds than 
under wells. Willi regard to slate works there is no difficulty, 
and it may be safely said tliat between 1878 and 1903 the area 
under irrigation increased from 10,500,000 to 18,500,000 
acres; of tins increase nearly 7,000,000 acres are due to Major 
works. 

The financial results of state irrigation works are discussed 
in Volume IV, cliapter vi (Finance). 

Tlie distribution of the total irrigated area among Provinces Disiribu- 
is shown in the table on the next page. t^uJri- 

The actual area for each Province in any one year may gated area 
differ considerably from that shown in the penultimate column. 

In a very dry year tanks are liable to fail and the area irrigated 
by them falls very short. On the .other hand there is an 
unusually strong demand for water ■ in such years,, and 'the 
greatest inducement to economy in ' its use, so that maximum ■ 
areas are often tiie.n irrigated by perennial canals or from wells 
in which tlie supply is maintained ■ ■ 


♦ I'he area ilowa tinder * OtkcT Sources ’includes a large area (5,000,000 
acres) iihgiited In Be.ngal from private canals, and from water' held up in 
natural depressions and in shallow artificial tanks. 
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f 

Province. 

Population 

(1901)- 

Average 

area 

annually 

cultivated. 

Area 
ordinarily 
irrigated 
from all 
sources. 

Percentage 
of irrigation 
on area 
cultivated. 

Punjab and North- 
West Frontier 
Province . 

Sind 

Bombay proper . 
Madras 

Bengal . 

United Provinces . 
Ajmer-Merwara 
Baluchistan . 

Upper Burma 
Central Provinces 
Berar . 

Coorg 

22 . 357.000 

3.21 1.000 
U‘ij 305 ,ooo 

38.209.000 
74 j 74.0, 000 

47.692.000 

477.000 

308.000 

3.847.000 

9.877.000 

2.754.000 

1 8 1.000 

Acres. 

28.207.000 

3.323.000 

24.327.000 

36.574.000 

63.664.000 

41.086.000 

388.000 
(?) 

4,666,000 

16.814.000 
6,820,000 

195.000 

Acres. 

^0,430,000 

2.923.000 
^>077, 000 

^0, 532, 000 

6.349.000 
iUo 55 >ooo 

142.000 

5.000 

828.000 

700.000 
56,000 

1.000 

37-0 

88-0 

4*4 

2S.8 

1 0.0 

269 

36-6 

• • 

17.7 

4.2 

0-8 

0*5 

Total 

218,963,000 

226,064,000 

44,098,000 

19-5 


Irrigation 
in Native 
States. 


Mysore. 


Remarks may be made about irrigation in Native 
.states. The Irrigation Commission of looi-^ obtained 
statistics from all the more important States in which irri- 
gation IS practised, excepting those in Burma and Baluchistan. 
These statistics covered an area of 438,000 square miles, the 
population m which amounts to 51,326,000. The average 
area cultivated is estimated at 71.076,000 acres, of which 
7,763,000 acres or 10-9 per cent., are irrigated in an ordinary 
year. After making some allowance for areas not included in 
_ e returns, the Commission estimated the total area annually 
irrigated in the Indian Empire, excluding the Native States in 
Burma and Baluchistan for which no particulars can be given, 
3 - S 3 ,o°OjOoo acres, of which 19,000,000 are irrigated from 
canals, 16 000,000 from wells, 10,000,000 from tanks, and 
0,000,000 from other sources. 

Among individual States the first place may be given to 

“V”' *'>»“ 39.““ “ 

our to every three square miles. Almost every valley con- 

° overflowing into the 

econd, and so on until the terminal tank is filled. The 

argest existing tank has a capacity of 3, 1 18,000,000 cubic feet ; 

clf fZr f ^ 270,000,000 

80 acres irrigating 

tankc k H average area irrigated annually by all 

tanks is about 540,000 acres. There are also about 1,000 
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miles of canals or river channels, which irrigate about 100,000 
acres. The well area is about 70,000 acres. The State is 
now constructing two very large storage works, the Bora 
Kanave and Mari Kanave reservoirs, which are to have storage 
capacities of 2,354,000,000 and 30,000,000,000 cubic feet 
respectively. The latter work, which is being constructed on 
the Vedavati or Hagari river, a tributary of the Tungabhadra, 
in Chitaldroog District, will have a masonry dam 142 feet 
high, and a waterspread when the lake is full of over 40 square 
miles. It will then have a capacity very nearly equal to that of 
the Nile reservoir at Assuan, but the lake wall only fill during 
years of extraordinary rainfiill, or perhaps not more than once 
in thirty years. In a year of average rainfall the tank will not 
impound more than 10,000,000,000 cubic feet, but it has been 
proved more economical to build the dam to the height 
proposed than to provide the necessary escape at a lower 
level 

Aw V 

In the Hyderabad State an area of about 773,000 acres is Hydcra- 
said to be irrigated in years of normal rainfall, but in a dry^^^^' 
year, such as 1899-1900, this area is reduced to less than half 
Most of this irrigation is from tanks, of which there are said to be 

18.000, but the ca|)acity of the largest of these does not exceed 

300.000. 000 cubic feet. Some of these tanks are of great 
antiquity, but the majority of them were until recently breached 
and ineffective. A great deal has, however, been done to 
repair them since 1 893 : more than 7,000 have been restored, 
while many projects have been prepared for the restoration 
of others or the construction of new works. There are also 
some small canals which take off from the left bank of the 
Tungabhadra river, and irrigate nearly 4,000 acres, and a new 
work of tliis kind has been recently sanctioned which is 
estimated to irrigate 10,000 acres. 

In the Native States under the Madras Government, 625,000 Other 
acres, or more than 57 per cent, of the average area cultivated, are 
said to be irrigated. In Bombay the area irrigated in Native 
States, including Baroda, in years of normal rainfall is estimated 
at 1,147,000 acres, but this is less than 5 per cent, of the area 
cultivated. In the Rtjputana Agency, where the' need for 
irrigation is very great, about 1,172,000 acres, or 18 per 
cent of the area cultivated, are irrigated from wells and tanks 
in years of good rainfall, but the irrigation is very precarious. 

The States best protected are Jaipur, Bharatpur, Shahpura, 
Kishangarh, Alwar, and Kotah. The Jaipur State has done 
a great deal during the last thirty years under the advice 
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Irrig;ation 

revenue. 


Consoli- 
dated with 
land 
revenue. 


of ^Colonel Sir Swinton Jacob, in constructing irrigation 
tanks and in advancing money for the construction of wells • 
and in Bharatpur a sum of lo lakhs has been spent since 1807' 
principally in constructing embankments for impounding and 
distributing spill waters from the Banganga and other rlvem 
which has resulted in an increase of 50,000 acres in fht’ 
irrigated area. There is scope for extension ofTrSationt 
some of the Rajputana States, but the rainfall is so uncertain 
that sites for reliable storage works are not easy to find and 
the question is complicated by territorial difficulties ’rs; 
putana is, however, in such urgent need of protection th^t 
investigations are now (1905) being made with the object 
of drawing up projects for utilizing to the best advantagraU 
available sources of water-supply. In the Central India ftates 
irrigation IS not very extensively practised, and the total area 
mgated from all sources does not amount to 6 per cent of 
the average area cultivated ; but many tracts are liable to 
evere drought. In the Native States of the Punjab ^ar L 
=,000.000 acres are irrigated in ordinary years, of wiiich aboul 

Webern Tumi -“d 

car^S wlh If L Bahawalpur inundation 

canals which take off from the left bank of the Sutlej. 

The revenue receipts from Government irrigation works are 
derived almost entirely from the charges made for water orS 

fotfn thefoT“ ' throughout India 

Irv llfrr f may 

conlefaril'^Tl^ character of the season and other 

^reas aetlf ’ and the 

areas actually or ordinarily irrigated. In former days when 

and revenue was taken in kind, the state’s share of the produce 
Sado'^f of irrigation ; and itl^ m 

sTucting hrSi ’ f towards the cost of con- 

siructmg, irrigation works. 

sucleledlnf Payments 

avll mo r ts were made with reference to 

naSvl irrigation were 

advantage. The difference between this ‘wet’ 

Se Si If ^^"^^ble on unirrigated land of 

ffiie to thf earned by or 

due to the works. In Madras almost all the new wLks 
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included a considerable area of old irrigation, dependent on 
works which were superseded by or incorporated in the new 
works. In the case of lands newly brought under irrigation, 
power was taken to impose a water-rate which might be levied 
on the whole area for which water had been applied (or in 
some cases on the areas actually irrigated) in addition to the 
^ dry ^ rate ; but in course of time the two rates were consolidated 


at revision of settlement, the consolidated rate representing 
the land revenue assessed on the land entitled to irrigation, in 
consideration, among other things, of its water advantages. 
This system is still followed throughout the Madras Presidency, 
in Sind, on a number of old irrigation works in Bombay, and 
in the Burma Districts mdiich have undergone settlement. It 


has many advantages where, as in Southern India, over 90 per 
cent, of the irrigated area is under rice cultivation and water is 
delivered to the same fields year after year, and when the 


practice is in accordance with immemorial usage. In Northern 
India, however, where the new perennial canals were carried 
into tracts wliere irrigation had l)een before unknown, and 
water was applied to a number of diOerent kinds of crops, and 
to different fields in different seasons (for the area actually 
irrigated in a single year is often not more than a third or 
fourth of the area under command), it was found that this 
system was inappiicaldc, the demand from particular lands 
being less constant, and the irrigation much more widely 
diffused. 

Ill the Punjab and the United Provinces, and also in Bengal Or levied 
(where the land is under permanent settlement), the charge for 
water is distinct from and independent of the land-revenue ^ 
assessment, and is levied in the form of a water-rate on the 
occupier. The occupier’s rate varies according to the crop 
grown, and in the first two Provinces is chargeable only m 
respect of fields for which water has actually been taken. In 
Bengal it has been found convenient to introduce a system of 
long water leases (five or seven years) for blocks of land com- 
prising many holding.s, and each occupier is charged according 
to the area of his holding within the block, whether he 'has 
actually taken waiter or not The occupier’s rate is ' subject tO' 
periodical revision, and remissions are freely given in case of 
failure of crops, even when 'this is not due 'to -the irregularity 
or insufficiency of the supply. It has been found, however, 
that the occupier’s rate* cfc>e$ not prevent a rise in rents due to 
water advantages. In the Punjab and the United Provinces, 
wdi ere the land revenue' has not ' been permanently settled,' the 
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Government can take a share of this increase at revisions of 
settlement; and under the Northern India Canal and Drainae-e 
Act, 1873 (which does not apply to Bengal), it may, during the 
currency of a settlement, impose, in addition to the occuoier’^ 
rate, an ‘owner’s rate ’ on lands which have been brought under 
irrigation after the settlement was made, provided that .,,1 
rate does not exceed half the increase in the rental value of 
Ae land due to irrigation. This rate, like the occupier’s rate 

dulS;1l^e;lr -tuany received irrigation 

On the inundation canals in the Punjab which were taken 
oyer at annexation, the land revenue was until recently fixed 
with reference to water advantages, in accordance with ancient 
custom, and no other charges were made for irrigation. But 
in accordance with the same custom the people were also 
required to carry out, or to contribute to the cost of, the annual 
c^al clearances. On the Multan and Muzaffargarh Canals this 
obligation was enforced by means of the now moribund cA/zer 
system, under which each owner was required to send to the 
canal clearances a number of labourers proportionate to the 
extent of his holding which had been irrigated during the 
previous season. On the Dera Ghazi Khan Canals a fixed 
clearance-rate equal to half the estimated average cost of the 
clearances was levied rateably on all owners. The supply in 
inundation canals is liable to such fluctuation that a fixed land 
revenue vvas open to many objections, and the people no longer 
desired the continuance of the chher system. At the last re- 
settlements of these districts it was therefore decided to impose 
an occupier’s rate in addition to an assessment at ‘dry’ rLs 

laWrTTh ’^’"J'^^^king the clearance by hired or contract 

The change is being introduced 
gradually, and the practice of chher clearances (which has 

sometimes been incorrectly regarded as forced labour) is still 

followed on some of the canals, but will in a few years cease to 
exist. 

sev?r.?M^""' and on 

alrno^ the Bombay Deccan. In Sind, where 

forms irrigated, the charge for water 

forms part of the land-revenue assessment ; but the latter varies 
mth the method of irrigation applied (flow or lift), with the 
nder cultivation, and, to a certain extent, according to 

die revehue assessed on irrigated 

eSed to Credit “ canals are 
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The charges for irrigation, whether taken in the form f a 
enhanced land revenue or of occupiers’ and owners’ rates v <^harges^ 
very much, depending on the kind of crop, the quaiitity^of 
water ordinarily required for it and the time when it is required 
the quality of the soil, the intensity or the constancy of the 
demand, and the value of irrigation in increasing the out-turn 
In the immediate vicinity of Poona a rate of Rs. 50 per acre *' 
paid for sugancane. This is a quite exceptional rate, and obtains 
only over a limited area. On other parts of the Mutha Canal the 
rate varies from Rs. 40 to Rs, 12, and on other canals in the 
Bombay Deccan from Rs. 25 to Rs. 10 per acre. In Madras 
the maximum rate for sugar-cane is Rs. 10, and in the Punjab 
it does not exceed Rs. 8-8. The rate charged for rice varies 
in Madras from Rs. 5 to Rs. 2, and in Bengal from Rs, 2-8 to 
R. 1-8 per acre. In botli these Provinces irrigation is prac- 
tically confined to rice ; in the Punjab, where this crop is not ‘ 
extensively grown, the rate varies from Rs. 7 to Rs. 3-4 per 
acre. Ttie ordinary rate in tlie Punjab for wheat, which is 
the principal crop, varies from Rs. 4-4 to Rs. 3-12, and for 
fodder crops from Rs. 3 to Rs. 2-8, per acre. The average 
rate realised on Major works from irrigation of all kinds is 
about Rs* 3»8 per acre, the Provincial averages being R. i-g 
in Sind and Bengal ; Rs. 3“4 in the Punjab ; and Rs. 4-8 in 
Madras, the United Provinces, and the Bombay Deccan. The 
working exi)en$cis per acre vary from 8 annas in Sind to Rs. 

2-8 in the Bombay Deccan, the average for all Provinces being 
about R. i-i. The charges for irrigation may be taken as 
varying from 10 to 12 |>er cent, of the value of the crop, except 
in Bengal and the Bombay Deccan, where the average is little 
more than 6 per cent 

During the famines that occurred in nearly every Province The Tmga- 
of British India, and in most of the Native States, between 
1896 and 1901, the protective value of irrigation was very 1901-3. 
plainly shown, in spite of failures of some of the smaller storage 
works ; and tlie question naturally arose whether this protection 
might not be extended to those tracts in which the most severe 
distress had occurred, and in which means of irrigation had not 
been provided or were inadequate. In 1.901 the Government 
of India referred this question to a Commission which was 
directed to report ali€^ on the extent to which irrigation 
had been provided by works constructed by the state, and on 
the results •—productive, protective, and financial — which had 
been attained; to determine the scope which existed for 
further extensions of state irrigation works^ and the ■ probable 
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net cost of carrying them out ; and to consider the extent to 
which local capacities for irrigation had already been utilized 
by private individuals, and the manner in which it might be 
possible to stimulate the extension of private irrigation works. 
Sir Colin Scott Moncrieff was appointed President of the Com- 
mission, which completed its report (from which many of the 
statements and figures in this chapter have been quoted) in 
April, 1903, 

Recom- The Commission reported that the Major irrigation works 
S-The constructed by the state have been, on the whole, so profitable 
Com- that the surplus revenue, after meeting all interest charges on 

mission, the capital outlay, now exceeds a crore of rupees a year ; but 

they found that the field for the construction of new works of 
any magnitude on which the net revenue would exceed the 
interest charges was very limited, being restricted to the 
Punjab, Sind, and parts of Madras, and that the tracts in which 
most of such works could be constructed were not liable to 
famine. They recommended that such works of this class as 
were feasible should be constructed as soon as possible, as 
they would not only be profitable investments, but would have 
a protective value in increasing the food supplies of the ' 
country. They recognized that irrigation works could not 
possibly prove directly remunerative in the areas where pro- 
tective irrigation was most urgently required, such as the 
Deccan Districts of Bombay and Madras, the Central Pro- 
vinces, and Bundelkhand ; but they were of opinion that such 
works might be undertaken in these tracts as would tend to 
• reduce the cost and mitigate the intensity of future famines, 
although they would not pay much more than their working 
expenses. For the protection of the Bombay Deccan they 
recommended the construction of storage works, like Lakes Fife 
and Whiting, in the Western Ghats, where the rainfall has 
never failed even in the driest years. For Madras they recom- 
mended a detailed investigation of the old Tungabhadra 
project, or some modification thereof, and of a scheme for a 
storage work on the Kistna, on the understanding that it was 
not essential that either scheme should fulfil the conditions of 
a productive work, provided that it would afford, at a reason- 
able cost, reliable protection from famine to the districts which 
are now most liable to it. They also proposed that Govern- 
ment^ should undertake the construction of protective works in 
the rice-growing districts of the Central Provinces, and recom- 
mended the Ken Canal project in Bundelkhand and the 
examination of the rivers which traverse that territory for sites 
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for storage works. The investigations which have been under- 
taken in the Rajpiitana States were also started on the recom- 
mendation of the Commission^ who proposed that they should 
be extended to the Central India and Kathiawar States. The 
Commission further sketched out a rough programme of new 
Major works to be constructed in different parts' of India, 
which would cost not less than 44 crores of rupees, and would 
result in an increase of 6,500,000 acres in the irrigated area. 
It was estimated that the construction of these works would 
impose a permanent yearly burden of nearly 74 lakhs on the 
state, through the excess of interest charges on capital cost 
over the net revenue due to the works. Against this would have 
to be set, however, the reduction in the cost of future famines 
resulting from the construction of the works, which, the Com- 
mission thoiiglit, could not be estimated as likely to average 
less than 3 1 lakhs per annum. The balance of 43 lakhs would 
represent the net annual cost of the works to the state, or the 
price to be paid for the protection from famine which the 
works would afford, and for all other indirect advantages that 
might be attributed to them. The Commission also called 
attention to tlie fact that the area actually protected by private 
irrigation was greater than that which is dependent on all the 
works constructed or maintained by the state ; and considered 
that a great deal might be done to encourage the extension of 
such works by a more liberal and elastic system of Govern- 
ment loans, by grants-in-aid in famine tracts, and by other 
means. The Commission were, however, of opinion that, 
although much could be done by irrigation to restrict the area 
and to mitigate the cost and distress of famine, India could 
not be entirely protected from famine by means of irrigation 
alone. They estimated also that, if all the works which 
they proposed could be constructed, they would not intercept 
for purposes of irrigation more than 2 ^ per cent, of the 
volume of water which now, unused, flows onward to the 
sea. The practical application of these proposals is under 
consideration; and the annual allotment from revenue for 
expenditure on irrigation projects, which stood at one crore 
between 1900-1 and 1903-4, has now (1904-5) been raised 
to li crores. 

mum 

The relative merits of railways and irrigation works as a 
means of preventing famine have often been the subject of 
discussion, but the claims which may be made on behalf of 
either are not conflicting, for the means of production and 
distribution must be regarded as mutually supplementary. 


Compara- 
tive merits 
of irriga- 
tion works 
and rail- 
ways as a 
means of 


VOL. III. 
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Sion. u?° T: ^ food-supply of the 

country, but they render possible the transfer of surplus sun 

pHes to parts which require them. They are the only means 
of ensunng a food-supply in times of famine to many tracts 
where irrigation is impossible or could only be supplied at a 
prohibitive cost. ^ Again, the protective value of many of the 
most important irrigation works, such as those which have 
converted into unfailing granaries the unpopulated and un- 
cultivated wastes of the Punjab and Sind, depends on the 
existence of railways by which the Surplus produce may be 
readily and cheaply distributed. It may be that the consLc- 
tion of a particular railway might well have been held in 
abeyance m favour of an irrigation work, or vice versa • but 
improvement in the means of production and of distribution 
must nevertheless proceed concurrently. The smallness in the 
ifference of prices in all parts of the country during the 

faminf ^ of railway extension as an alleviation of 

mme. Irrigation works can do much, but they cannot by 

mS!'' protection as is 


avi^ation 


Connexion 
of irriga- 
tion with 
navi- 
gation. 


Inland navigation and irrigation are closely connected for 

swtS"'f ^ development in India on tSie ’com 

are to he I waterways of the country 

dons itl communica- 

as Ti, to . ^5^ navigable channels 

At fiit svJf -t ^ of irrigation, 

first sight n may appear that the same channels might be 

sSuW b? large irrigation canal has been undertaken, there 

aiSnSe ? should be insufficient to yield 

2v be^adm-f involved, it 

he^ t^ that ti„nerative expenditure of this kind 

would l^hfied if there were a certainty that the canal 

communiVa? e“®tvey u^d for navigation, that a new line of 

saving wr]d\ established, and that a material 

howl f A “t the cost of transport. Apart, 

gencies of irrigation and navigation are not always com- 
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patible, and that traffic is not attracted to a navigable 
which does not pass through large cities or important ^ d 
centres, or which is not in uninterrupted connexion eith ^ 
with the seaboard or with the waterways which form the ^ 
convenient outlet for the produce of the tract which' the 
traverses. Hence it happens that irrigation canals are 
always suitable for navigation, and, on the other hand th-t 
many canals have been constructed for purposes of naviaatio^'i 
only and do not irrigate a single acre. It will be convenient 
to consider in the first place the system of irrigation canals 
which are also navigable. 

The two most important navigable systems of irrigation works 
are the Godavari and Kistna Canals in the Madras Presidency 
The total length of the main canals and branches of these 
systems is 506 and 372 miles respectively, of which 493 and 
332 miles are navigable. There were strong reasons for 
applying thc.se canals to navigation. During many months 
in the year tliey carry away all, or nearly all, the river supply, 
and so cut off the upper waters of the rivers from the seaboard! 
They traverse flat and fully cultivated deltas, in which there 
are no great falls to be overcome, and which are ill provided 
with roads or other means of communication, while the people 
on the coast are accustomed to the use of boats. The navigable 
canals which have been made radiate from the head-works at 
Dowlaishweram and BezwSda towards the sea, which connects 
their lower ends, while the head of each system is connected 
with the other, with the upper waters of the Godavari and 
Kistna, with the Buckingham Canal, and with the railway 
system of the country* The total number of boats entering 
the two systems annually is about 80,000, with a tonnage 
estimated as varying from 700,000 to 800,000 tons, and there 
is also a small amount of raft traffic. The facilities for 
navigation are undoubtedly a great boon to the cultivators 
. and tend materially to reduce the cost of transport; but 
although great use is made of them, it cannot be said that 
navigation even here is directly remunerative. The navigation 
receipts, which have been materially affected by the opening 
of direct rail communication along the east coast, average only 
lakhs per annum, and do not as a rule exceed the working 
expenses, so tlmt there is little direct return on the expenditure 
incurred in rendering the canals navigable. On the other hand, 
the assessment on the irrigated lands would no doubt have to 
be considerably lower if the people did not enjoy their present 
advantages of cheap transport 
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The only other irrigation work in Madras which has been 
adapted for navigation is the Kurnool-Cuddapah Canal bm 
eie he conditions are very unfavourable. The canal is 
navigable throughout its entire length of xpo miles, in Ihich 
there are no less than forty locks. It has, however no Z., 
connexion with the seaboard, although it is connected S 
two railways, at its 109th mile and at its tail (NandyJ Ind 
Cuddapah). The traffic is practically «//, although no navf 

£ 10 000 a" year 

JAS lo ooo a year. The advantages of navigation wo„M 
probably have been more appreciated if the confplete Tunaa 
adra project as originally conceived had been carried out 

nistrr/'f ‘Jie seaboard through Nellore 

been constructed on^he Tungabhil fo as^enre 

bifn. 7 r n ’ i ® Of navigation ever 

^ tL developed on the existing canal.^ 

The three Major irrigation works in Bengal have all been 

adapted for navigation. The Orissa Canals comprS aS mS! 

of mam canals and branches, of which aos aTe ^''^1^1 

I^as or^Wll Midnapore Canals (7a mdes). ’ It 

u 1 proposed to connect these two systems bv a 

Hh-level ^ contSouT i 

S'Srm'tal r“" a«d (hace 

Chandbah and the Bay£f Sgll 

i'nior,/i • ‘‘7 or jjengal. But in order to nrovide 

inland communication for small mfr r> • ^ proviae 

Hiiili Canak *0 Coast and 

JuLtlZZ ’ . Z navigation canals, were sub- 
sequently constructed; and there is now free and uninterrunted 

head between Cuttack aAhe 

S tt Rfinn?-''" the confluence 

SamonfS'^ a few miles above 

canals has not resulted navigation 

Orissa ^ P “ ^'^oh an increase in traffic on the 

the combined na^ anticipated. During the year 1902-3 

Rs 22000 alrr’ “Of ’■o^enue did not amount to 

accoumTna expenditure incuired on 

anticipated in future af^S 

1 luture, as the traffic is affected by the recently 
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constructed extensions of the Bengal-Nagpur Railway. The 

Midnapore Ounal has been more successful as a navigation 

work, but here also the traffic is likely to be affected by the 
railway. 

The three main canals of the Son system, with an aggregate 
length of 21S miles, are all navigable and tail into the Ganges 
at Siixar, An ah, and Dinapore. T he traffic has alw'ays been 
very moderate, and the tolls do not cover the working expenses 
due to navigation. During the last two years the receipts have 
suffered serious diminution in consequence of the opening of 
the Mughalsarai-Gaya Railway; in 1902-3 they did not amount 
to Rs. 19,000, which is about a quarter of the average for 
the three years ending March, 1899. 

In the United Provinces the main lines of the Upper and Navigation 
Lower Ganges Ganals (273 miles^ and of the Agra CanaU^ 

(100 miles) are navigable throughout. The Ganges systems Provinces 
are connected W'ith the Ganges river at Cawnpore, and the 
Agra Canal has a channel leading into the Jumna river near 
Agr^ while it is connected at its head, by means of the Okhla 
naviption channel, with the Western Jumna Canal in the 
Punjab*. It might have been expected, therefore, that a 
considerable through traffic to Calcutta would be developed, 
but as a matter of fact the traffic is purely local and of 
inconsiderable volume. The average number of boats plying 
monthly on the canals in the United Provinces is less than 
250, and the traffic receipts do not average more than 
Rs. 15,000 per annum, which is about half the amount of 
navigation working expenses. 

In the Punjab the only navigable canals are portions of the Punjab. 
Western Jumna and Sirhind systems. The former is navigable 
from its head to Delhi, and is then, as already stated, connected 
with the Agra Canal and the Jumna. A portion of the Hansi 
branch is also navigable, the total length of navigable channels 

being 207 miles. The Sirhind Canal is navigable for 180 miles, 

or from its head at Rflpar to Ferozepore, where the canal 
connects with the river Sutlej, and there is a continuous, 
waterway onwards to Karachi, The boat traffic on these 
canals is so insignificant that the details are not recorded, 
and the boat-tolls on both together amount to less than 
Rs. 5,000 per annum. There is, however, a considerable raft 
traffic, particularly on the Western Jumna Canal, where the 
rafting dues average about Rs. 40,000 per annum. The rafts 
consist principally of timber, sleepers, scantling, and bamboos, 

' I he Agra, Canal was closed to navigation in June, 1904. 
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which are floated down from the hills to the canal heads and 
are then passed into the canals. These rafts used to ’pass 
down the rivers before the canals were constructed but\! 
abstoction of the whole of the cold-weather sL,y £ 
rendered the canal route necessary. The effect of constr^tW 

traffir ' been to divert rather than to creatf 

_ Inundation canals are not adapted to navigation, with th? 
single exception of the great Fuleli Canal in Sind, which eniovs 
an ahiiost perennial supply and is so situated that it has been 
possible to render it navigable at a very moderate co^ Z 
Eastern Nara, which takes off from the left bank of the Indus 

“Sf””" f *•’“'> "« «■» narigabla 

.“iS:. w Ta ^ “f nav!gatio,a In the 

works. , , important work is the Buckingham Canal 

Madras. 'b'ch IS connected with one of the branches of the Kistna 

system tmd Aten, p„eeedi„g almost d„e so." 

Coromandel coast for a distance of 262 miles aiTn^! 
Jb,0.gb Madsas oity. It is a ddal canab "^d' 

ttlpl f" j 7 • . numerous river-crossings 

S run es Xm ' laki^ 

more Sn 200 ^ '^bich 

thk akn ? K r' annually; but 

not S covi and the navigation receipts do 

must hJ A ai ^ working expenses. Nevertheless the work 
is iso aTS f""' ‘considerable public utility. There 

as ti v^d ® ii^i^tdct, known 

the Chilka Canal, and a small canal connected with 

Xr naSLX. "l P^^^osses no 

formed bv^nv! Tl^’ of natural waterways 

'on on die west coast, and 

also be made tiT X traffic. Mention may 

so be made of the works on the first rocky barrier on the 

GoSvari jXrTn '^7’,''° of the 

navigable for ho t ®wlaishweram, which render that river 

of 188 miles * ° second barrier, a distance 

HijiliXlalVar r 7^7 Orissa Coast and 

ttijih Iidal Canals in Bengal. There are two other imnortant 
works in the Province the r^oi^ " important 

the Nadia Rivers The f ^7 ^-astern Canals, and 

aoia icivers. The former consist of short lengths of 


Bengal. 
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locked ca,nals and, open channels which have been made for 
the purpose of connecting many of the natural river-channels 
in the deltas of the Ganges and the Brahmaputraj so as to 
provide a continuous interior line of communication between 
Calcutta and the SunoarbanSj Ii/astern Bengal, and Assam for 
the benefit of steamers, flats, and small craft constructed for 
inland waters. X hese w^orks are of great importance, for they 
comprise a length of 735 ^il^s of navigable canals and river- 
channels. There is a great deal of traffic, the average tonnage 
of cargo and passenger-boats amounting to over 1,000,000 tons 
a year. The works are more nearly self-supporting than any 
other navigation works in India. I he capital expenditure has 
been about 68 lakhs, the average annual receipts amount to 
4|. lakhs, and the net revenue exceeds i.| lakhs. The Nadia 
rivers comprise the Bhagirathi, the Jalangi, and the Mata- 
bhanga, which constitute the upper waters of the Hooghly. 

I hese rivers have not been canalized, nor has any capital 
expenditure been incurred on navigation works. Steamers 
can navigate them from July to October, but in very dry 
years they are not open even to small craft throughout the 
remaining months. Some expenditure is incurred annually 
in keeping open the channels, which have an aggregate length 
of 47^ miles. Ihc aggregate capacity of the boats using 
them amounts to about 500,000 tons per annum, and the 
tolls to I lakh, the average w'orking expenses being about 
Rs. 1,20,000. 

In Burma, wiiich abounds in natural waterways, there are Burma, 
only two important navigable canals, the Pegu-Sittang and the 
Sittang-Kyaikto. These are maintained by Government, but 
no capital expenditure on them has been recorded. The 
receipts on the former amount to about Rs. 1,40,000 per 
annum, but do not cover the working expenses. On the 
latter no revenue is realized, but about half a lakh is spent 
annually on maintenance. Some expenditure is also incurred 
on the conservancy of navigable rivers, so as to facilitate 
navigation. 

From the foregoing description of the navigable canals in General 
British India it will be seen that not one of them, whether Attained 
intended primarily for irrigation or constructed solely as a navi- on naviga 
gation work, is directly remunerative, and that in many cases 
the navigation receipts do not cover the working expenses. 

The extension of navigation works must therefore depend for 
its Justification on the benefits which the country will derive 
from a reduction in the cost of transport This reduction will 
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be real and material only in those tracts where the n, Kr 
can be trusted to avail themselves freely of the ? ^ 
offered by water communications. There is no P 

if Sstem ^^kely to be apprSated as 
industries, and ifimumLwe trch^nt"^^^^^^ 
scope for further extensions of inland navigation in thist^T 

“f Li;' rtL” “ir 

N ™iL'“sLT. ;LtonS 

community. Navigation advantages have also hee! r • , 
appreciated in the deltas of Orisfa and mSs and h 
certainly proved of great value to the cultivato^ 

LLL and Son ConS 'or SLS 

perennial canals in Northern India, navigation mav he 
garded as a failure. Not only have the forks . •"' 

connexion with it been very costly hut Jh^ m 

evinced no desire to avail theLelves^ of tL 

tion afforded. There is, moreover anoth 
combination of navigation with • ’ f objection to the 

which deserves notice Ns • perennial canals 

paono. b. JS^Ld^iTo™ If r r''' 

detriment to the efficiency of the canal afal-'—’' 

In general it may be said thst en ? J . ^^^^ing work. 

Bengal, Onssa, - 

be of much use or value as a means of if and ^mmZr T'" 
We have hitherto referred onlv tn „ • ? communication. . 

■Ite natnta. ...etw.yaT.hLcXTalrbl^ 

connected. It rf-mpnnc ^ t>een artificially 

waterways themselves as a means^ff ® 

T.pri, tne utSLIL h?L'sro,‘tL' 

swift floods, practically Useless for ns!- . 

mouths. The Indus the! ? ^ navigation except at their 

"a*ig.blc by ctcmets'all the "fLnTi olfofSL'T* *” 

Of the year, for hundreds of miles abowh ■ ^^L^reater part 
the heads of tfie navigable canals trsv above 

Indus is thus constantly navigable as hShS D 
m the North-West Frontier v^- as Dera Ismail Khan 

miles beyond the Sind borderi lILb^f and 250 

ffie Sutlej, are open to smtill craft all the vL’il ' d *^k"f 

LL;rui°Le?i‘“ r 

« n. ripable brill .LS” ^0“^: 
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navigable as high as Cawnpore, and steamers also pass up the 
Gogra as far as Fyzabad. Steam navigation on the Indus and 
the Upper Ganges has, however, been greatly reduced by the 
development of rail traffic, though on the Bengal portion of the 
Ganges it is still active. The Brahmaputra is navigable by 
steamers as high as Dibrugarh, and there is steam navigation 
on its tributary the Surma as far inland as Sylhet and Cachar. 
The Hooghly is navigable all the year round up to Nadia, and 
steamers can pass up the Nadia rivers above this point from 
July to October. The great rivers on the east coast of the 

leninsula the Mahanadi, the Godavari, and the Kistna are 

all navigable for some di.stance above the heads of their deltas, 
but the traffic on them is not very considerable. Many tribu- 
taries or branches of these rivers are also navigable during the 
monsoon months, and several are open to small craft all the 
year round. ^ There are, in effect, all round the coast innumer- 
able small rivers, creek.$, and backwaters affording facilities for 
water transport which are fully utilized by small native craft ■ 
but outside the zone of such operations inland navigation is 
practically confined to the deltas and to the valleys of the 
great rivers which form the natural waterways of the country. 

As to Burma, there is no Province in which the natural 
waterwa,ys afford greater facilities for inland navigation, or in 
which it is more extensively practised. In the Arakan 
Division the Mayfl and Kaladan rivers are navigable by 
steamers during a great part of the year for distances of 50 
and 90 iniles respectively above Akyab. Many of the other 
rivers which fall into the Bay of Bengal are similarly navicable 
for some miles above the seaboard, and native craft canTf 
course proceed much farther inland. Farther east the great 
Irrawaddy river, which traversed nearly the whole length of 
Upper and Lower Burma (excluding Tenasserim), is navigable 
by steamers at all seasons of the year as high as Bhamo, or 
. more than 500 miles from its mouth, and steam launches and 
country boats can proceed much higher, or for some distance 
to the north of MyitkyinS. The numerous deltaic channels 
which fall into the Bay of Bengal from the Irrawaddy form 
waterways connected with the main river and with the sea, 
which are for the most part navigable throughout the year, 
while higher up many of the tributaries of this river are 
navigable for some distance above their confluences. Of these 
the two most important are the Chindwin and Myitnge rivers, 
the former of which is navigable by steamers during the mon- 
soon as high as Homalin in the twenty-fifth parallel of latitude. 
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and by smaller craft as far as Kyaukse. Farther east again 
are the Sittang and the Salween rivers, both of which discharve 
mto the Gulf of Martaban. The former of these is navigable 
by small steamers during the monsoon as far as Toungoo and 
for small craft as far as Pyinmana in Upper Burma. Ill llSe 
rivers have numerous navigable affluents, and branches or 
mouths which spread fanlike over their deltas and are in 
navigable communication with each other. There are also all 
round the Burma coast, innumerable creeks and backwaters 
open to steamers or sm.aller craft. 

navigation vary very much on different 
works, and cannot be easily compared. In the United 
Provinces and the Punjab monthly or quarterly charges me 
made according to the size of the boat, which is then^free of 

the Fuleh Canal in Sind the same system is adopted. In 
engal the charge depends on the maundage, which is taken 
roughly as half the displacement measured in cubic feet 
Ihere are fixed rates per 100 maunds for different reaches' 

ri5?rbe?wee on all vessels 

plying between certain stations was originally in force: but 

16 we j^ by a system of annual and short-term 

icences, for. which moderate fees are charged and 
which w Ihe hold„, free ,0 e„ of fcc“ 

nected waterway systems. In Burma navigation tolls are 
evied only on the Pegu-Sittang Canal, where they are charged 

Dad?v expressed in baskets of 

M J 1 rice ), and on the Shwetachaung Gari s ] in 

Sse^L ^3 miles. 

Conservancy or registration fees are sometimes charged on 

i at th^T^^f n the charge 

burlfL^m- ; ^ registerld 

burden for native craft, while steamers which pay no port dues 

are charged three times this amount. 

“""^'g^ble canals as 

pared with r^ ■ ■ 1 have sometimes been discussed. 

raUways. ^^6 prinapal argument in favour of the latter is that the cost 

rites lrmn On the other hand, canal 

betwirdr ^ ‘^-^^^^-^^onimunications or connexions 

Lmorbe fh feeder 'canals 

facility as feM^^ ®npply with the same 

cS is much ^ I ® bi transport on 

canals is much greater ; and, lastly, there are many tracts in 
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which canal navigation cannot be maintained, even at great 
expense, without the diversion and absorption of a large 
volume of water which might be more advantageously used 
for irrigation. The comparison of these advantages and dis~ 
advantages is, however, only of academical interest. The 
coiiimercial, the administrative, the military, and even the 
agricultural needs of India could never have been met bv 
means of navigable canals alone ; and the real question is not 
of the comparative merits of canals and railways, but whether 
in particular cases navigation canals may not suffice for im- 
mediate requirements, or may not serve as useful supplements 
to railway facilities already provided. Individual cases of this 
kind must be considered on their merits, but it is noteworthy 
that there is hardly a single tract in which navigable canals 
have been made by Government in which a railway has not 
been subsequently constructed. There may be now, or event- 
ually, room for both, but the fact that the construction of a 
railway causes a very serious diminution in the volume of 
previous canal traffic indicates that the lower cost of haulage 
on canals cannot in many cases be set against the other 
advantages which may be claimed for railways. It may be 
said that during the severest stress of recent famines raihvays 
have sometimes failed for a time to cope fully with 
situation, but this has been generally due to the want 
a reserve of rolling stock, and navigation canals would be 
equally liable to failure from insufficiency of cargo boats. It is, 
indeed, difficult to conceive any practicable system of navigable 
canals by which the exigencies of famine-distressed districts 
could have been met as effectively as by the existing network 
of railways. Lastly, it may be said that, whatever the com- 
parative capital cost of navigable canals and railways may be, 
the former have never proved directly remunerative, whereas 
the latter yield on the whole a net revenue which is more 
than sufficient to cover all the interest charges on their capita! 
cost. Much can, no doubt, still be done for the improvement 
of communications in the deltas of Eastern Bengal and similar 
areas by improving the open waterways of the country and 
connecting them by navigable cuts, but outside these tracts the 
field for the extension of inland navigation cannot be regarded 
as either wide or promising. 


T. Higham. 
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CHAPTER VII 

RAILWAYS AND ROADS 
Railways 

RailWxVYS had been working in England for several years Introduo 
before any steps were taken to construct them in India, and 
it was not until 1845 that the first reference was made on the 
subject by the Court of Directors. In that year applications 
received by the Court from private parties for co-operation in 
opening railways on an extensive scale in different parts of 
India were sent to the Governor-General for report, with the 
opinion that the enterprise would only be profitable where 
proportionately large returns could be obtained to meet the 
great expense of construction and working. The Court con- 
sidered that, independently of the difficulties common to rail- 
ways in all countries, India would present special and peculiar 
obstacles, such as floods, storms, damage by insects and by 
the luxuriant tropical vegetation, and the difficulty and expense 
of securing the services of competent engineers. So doubtful 
were they of the feasibility of the proposals that they recom- 
mended that the first attempt should be made on a limited 
scale. 

As a result of this reference, contracts for the construction Early 
of experimental lines were entered into with the East Indian 
Railway Company, for a line from Calcutta (Howrah) to 
Raniganj (120 miles); with the Great Indian Peninsula Rail- 
way Company, for a line from Bombay to Kalyan (33 miles); 
and with the Madras Railway Company, for a line from Madras 
to Arkonam (39 miles). 

Later, the Directors began to realize that, without the 
material appliances which facilitate and cheapen the means of 
communication and production, there could be no rapid pro- 
gress in the country either morally or materially, or in the 
efficiency of the administration ; and they expressed the wish 
that India should, without unnecessary loss of time, possess 
the immense advantage of a regular system of railway com- 
munication. 
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The question was reviewed by Lord Dalhousie in an 
exhaustive minute written in 1853. He urged the importance 
of a speedy and wide introduction of railway communications 
throughout India ; he pointed out the great social, political 
and commercial advantages of constructing railways between 
the chief cities; and he specially recommended that, in the 
first instance, a system of trunk lines should be formed, con- 
necting the interior of each Presidency with its principal port 
and the several Presidencies wnth each other. The trunk lines 
proposed were : a line from Calcutta to Lahore ; a line from 
Bombay to some point in Hindustan, or alternatively a line by 
the Narbada valley to meet at some point the line from Calcutta 
to Lahore; aline uniting Bombay and Madras; and a line from 
Madras to the Malabar coast. 


iines^ Directors accepted the general plan proposed ; 

pT^Lted. ^^59 eight companies^ had been formed 

for the construction of nearly 5,000 miles of line, with a capital 
under guarantee of £52,500,000 sterling. Thus was laid the 
foundation of the system of railways now existing in India, which 
amounted on June 30, 1905? 28,054 miles, and which, 

radiating from the ports of Calcutta, Bombay, Madras, Karachi, 
Chittagong, and Rangoon, literally extends throughout the 
length and breadth of India, and connects, or is in process 

of connecting, every city of any importance and every 
Province. 


A few trunk lines, notably the Bombay-Sind, the Bengal- 
Assam,^ the Assam-Burma, the north and south broad-gauge 
connexions, and the linking up of the metre-gauge systems of 
Northern, Central, and Southern India, still remain to be con- 
structed; some large tracts of country have not yet been 
opened up by railways; and many railways require feeder 
lines. All these projects are now being taken in hand, in the 
order of their importance, as funds become available. During 
the six years ending 1905, the length opened for traffic was 6,014 
miles, or consideiably more than was added during any similar 
period. ^ But even at this rate the development of railway com- 
munications is regarded by many as not so rapid as the circum- 
stances of the country require and would justify. The hindrance 

to a, quicker expansion has been mainly financial. 

/ Indian; (2) the Great Indian Peninsula; (3) the Madras; 

(4) the Bombay, Baroda, and Central India; (5) the Eastern Bengal; (6) the 

DelhT Rohilkhand; (7) the Sind, Punjab; and 

Mhi, now merged ih the North-Western State Railway ; and (8) the Great 
Southern of India, now the South Indian Railway. 
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All the original applicants for concessions for the promotion Finand 
of railways demanded that a mininum return should be guaran- 
teed by the Government on their capital; and as companies 
could not be promoted without this condition, a guarantee of Adoption 
5 per cent was eventually agreed to, coupled with the free 
grant of all land needed. In return, the companies were 
required to share surplus profits half-yearly with the Govern- 
ment after the guaranteed interest for the half-year had been 
met, exchange for the remittance of interest charges being 
reckoned at 22 ^ to the rupee; to sell their railways to the 
Government after 25 years, at a rate specified; and to permit 
the Government to exercise the closest control over all ex- 
penditure and over the management and working of the line. 

These conditions would have been favourable to the Govern- 
ment if the guarantee had been earned. But all expectations ' 
in regard to profits were destroyed by the heavy outlay on the 
construction of the lines. The science of construction had 
not reached a high state of development, and the general idea 
seems to have been that railways could not be efficiently 
managed unless they were built to a standard which was far 
in excess of the needs of the time. There were no engineers 
in India qualified to construct railways, and men had to be 
procured from England, who were necessarily ignorant of the 
country, its conditions, and its language. They had neither 
experience of India, nor history to guide them ; and there was 
no organization of labour in existence for works of such magni- 
tude, They had, consequently, to learn by practical experiment 
what to avoid and what to adopt. 

The Government officers in India on whom fell the duty of Delay ia 
criticism of schemes, approval of works, and general control Progress, 
over expenditure, were themselves unfamiliar with railway 
practice. They could not therefore render any professional 
assistance to the engineers ; and their supervision and control 
was carried to a degree of minuteness which led to the appoint- 
ment of a Committee of the House of Commons in 1857-8 to 
inquire into the delays alleged to have occurred in the con- 
struction of Indian railways. / 

The difficulties were reflected in the work done. The Reasons 
standard of construction was far higher than required for 
the conditions of the country, or for the actual work which the 
railways were designed to perform. Conveniences were pro- 
vided which, while in themselves desirable, were unnecessary 
for the safe or efficient operation of the railway ; and the experi- 
mental lines were built with a double track, the necessity for 
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which did not arise till a generation later. A further increase 
in the cost of construction was caused by alterations in the 
routes after work had been actually commenced. The out 
break of the Mutiny in 1857 added to the burden, by throwW 
everything mto confasion and causing the suspensbn 7 ^ 

be°en IXient^to which might have 

been sufficient to pay interest charges on a reasonable exnendi 

ture, proved inadequate to meet the guarantee on the Ltlav 

actually incurred, and Government had to make good the deficit 

Later, when business had developed and the earnings for the 

p ation of the clause in the contract requiring surplus profits 

‘v><icd half-yearly deprived Government of the benefits 

of the first half of each year, when traffic is always much higher 

than in the second half, and left a deficit on the whole yLs 
transactions. ® 

The Mutiny brought the strongest possible proof of the 
necessity for improved means of communicatiL Several 
efforts were made to get schemes promoted by unassisted private 
enterprise; but money for railways in India was not obtalable 
London without some form of Government guarantee, and 
in every case the Secretary of State had eventually to guarantee 

szr T”“” s P“ 

earn th. 7 7 7 - completion, and failed to 

earn the guaranteed interest, the deficit to be met by the 

krg?sum"S xfili the 

large sum of i66^ lakhs in the year i868-q 

the trade and revenues of the country testified to the value^of 
he new means of communication which had been provided 
In i 8 sx-a, the year before the first railway was opened the 
total value of the export and import trade alunted t 
32 crores, and prior to the introduction of railways M varied 

2eofr^°“ introduclTffie 

whena oSSefof 7 ^‘-^^clily progressing until in 1868-9, 

Tr mot th! t "sen to 89 crores, 

comoaffied Z t “P>^e^ement in general revenues ac- 

and riml iht Dalhousie’s GovernmL 

of trr ! ‘'“’"Pensated for the financial loss arising out 

01 the guarantee ,* and if the mnntrrr u 

Derous at thA X ^ had been financially pros- 
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But there had recently been a general rise in prices 
wages, and every branch of the service required 


369 


and 

necessary improvements in administration; the sitmtion^ 
further aggravated by the Orissa famine of iS65-~7^ folio 
by the prolonged drought in the United Provinces' and 
putana in 1S68-70, and it was found impossible to maint^n 
financial equilibrium. The increasing demands for guaranteed 
interest, therefore, proved extremely inconvenient, and the 
whole guarantee system fell into disrepute. Private 'enterprise 
still held aloof from railway projects without a guarantee. The 
provision of railway communication was consequently not 
keeping pace with the increasing requirements of the country 
the progress during the preceding ten years having averaged 
less than 350 miles of new line each year. The guaranteed 
railways, it was considered, had cost a great deal more than 
necessary, because of the absence of any incentive to keep 
down expenditure ; and the Government of India believed that 
railways could be more cheaply constructed and more economic- 
ally worked by the direct agency of the state, while money could 
be borrowed at a lower rate than was paid under the guarantee. 
Proposals, therefore, were made in 1867 to introduce this latter 
method, but were not accepted by the Secretary of State. In 
1869 the Government of India again pressed its suggestion, and 
obtained sanction to the discontinuance of the guarantee 
system and to the introduction of a state railway scheme. 

The charge on the revenues of India under the guarantee 
system then amounted to about £1,500,000 sterling, and it was 
considered that £2,000,000 might be appropriated annually 
for railway extension by direct Government construction. The 
guaranteed railways, which had been constructed on a gauge 
of 5 ft 6 inches, had cost about £17,000 a mile, and at this 
rate it was realized that progress could not be very rapid. It 
was, therefore, decided to build the state railways on the 
metre gauge ; but it was found that progress was still not rapid 
enough, and in 1875 the amount to be spent annually on 
railways was increased to four crores. But soon afterwards, 
war and famine reduced the funds available ; and a great part 
of the expenditure was devoted to the conversion, for strategic 
reasons, of the recently begun Indus Valley and Punjab 
Northern State Railways from the metre gauge to the standard 
of the lines which lay between them and the rest of India. 
Application had, therefore, again to be made to companies 
to construct railways under a guarantee. The system now 
adopted was distinguished from the old guarantee and the 
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State railway systems, and the lines promoted were called 
'State Lines worked by companies,^ but practically the only 
difference between these and the old guaranteed companies 
was that the terms were easier for the Government. The lines 
so promoted were the Indian Midland (1882-5), now merged 
in the Great Indian Peninsula, the Bengal-Nagpur (1883-7), 
the Southern Mahratta (1882), and the Assam-Bengal (1891) 
Railways; with a total length exceeding 4,000 miles. 

By 1879, the continued fall in the gold value of silver and 
the series of famines between 1874 and 1878 had so disturbed 
the financial position of the Government, that the question of 
providing funds for the construction of railways in India was 
referred to a Committee of the House of Commons. This 
Committee advised that the total to be borrowed in any year 
for both railway and irrigation projects should be limited to 
the amount which could be raised in India without unduly 
depressing the market : a total that was estimated at 2-| crores, 
of which 2 crores was assigned to railways. It was obvious 
that not much progress could be made with so small an outlay, 
and the Government again endeavoured to attract unaided 
private enterprise, but the results were not encouraging. Four 
companies were promoted: namely, the Nilgiri, the Delhi- 
Umballa-Kalka, the Bengal Central, and the Bengal and 
North-Western Railways. . The first of these became bankrupt, 
the second and third eventually received a guarantee, and the 
Tirhut State Railway had to be leased to the fourth. Native 
States were also invited to undertake the construction of 
railways in their territory independently of Government aid, 
and a commencement was made with the Nizam's State Rail- 
way, a length of 330 miles. 

Up to the year 1870, when the first change in policy took 
effect, 4,255 miles had been opened for traffic, all except 45 
miles being on the broad gauge. During the next ten years, 
that is, up to the end of 1879, there were added to the railway 
system 4,239 miles, making the total open for traffic 8,494 
miles, of which 6,562 were on the broad gauge, 1,865 the 
metre gauge, and 67 on narrower gauges. The famines of 
1873-4 in Bihar and of 1876-8 in the Deccan had shown the 
necessity for a more rapid extension of railways than was 
possible, even with the adoption of narrow gauges, under the 
limit of loans to 2 crores a year. A portion of the Famine 
Insurance Grant V which was created about this time, when 

^ An explanation of the object and uses of this grant will be found in 
Vol, IV, chap, vi, Finance. 



371 


vii] RAIL WA YS AND ROADS 


not required for direct famine relief, was made avail Kr 
expenditure on railways of a protective or productive 
but the sum thus contributed was never larae anrl 
continued slow. By 1883, however, the finances’ of 

had considerably improved, and a second Parliamentar^°r”^^ 

mittee advised that the limit of borrowino- ^ 

-r • 1 . •! uiigni oe increaspH 

It was raised to 3I crores annually, of which about 
was assigned to railways. This enabled quicker pro^res^ 
be made for a time, but the Panjdeh incident in 18S5 dive-t H 
funds to the construction of costly strategic and unremun . 
railways on the north-west frontier. In 1S90 the whole ^alf 
able balance of the Famine Insurance Grant was devoted^t ' 
railway construction’; and in 1892 the Secretary of State 
sanctioned half a crore being .specially added to caoital expen- 
diture, to enable companies to undertake new lines of raihvay 
and extensions with sums borrowed by Government. ^ 


As exchange continued to fall and had besun tn t . z, 

seriously the finances of India, it becanie necessary for the 
Government to avoid increasing their gold liabilities, which term?* 
necessarily rose so long as the construction of railways by 
state agency continued j and in 1893 another attempt was 
made to work through companies. But as a guarantee involved 
the same gold liability, a subsidy was offered instead. This 
took the form of a rebate or payment from the gross eamino-s 
of the main line from traffic interchanged with the company’s . - 
line, so that the total profits of the company should yield 
a dividend of 4 per cent. The rebate was, however, limited 
to 10 per cent, of the gross earnings from such traffic. The 
only companies promoted under these conditions were the 
Abmadabad-Parantij, the vSouth Bihar, and the Southern 
Punjab, tliough in the case only of the first were the terms 
adhered to strictly. The Barsi Light Railway, which was 
promoted at the same time, received no assistance from the 
Government except free land. 

These conditions were found to be insufficiently attractive, i^evisioa 
and the terms were revised in 1896. Companies were 
offered either an absolute guarantee of 3 per cent., with a share 1896. 
of surplus profits, or a rebate up to the full extent of the main 
linens net earnings in supplement of their own net earnings, 
the total being limited to 3I per cent, on the capital outlay. 

Under the first alternative, namely that of a guarantee, the 


^ Under present arrangements, expenditure in connexion with protective 
railways and Irrigation works cannot exceed half the Famine Insurance 
Grant, i.e* 75 lakhi out of a total of crores. 

B b 2 



372 


THE INDIAN EMPIME 


Failure to 
attract 
private 
enterprise. 


Raising of 
funds by 
Native 
States. 


Financing 
of railways 
by District 
Boards. 


[chap, 

Hardwar-Dehra and the Brahmaputra-Sultanpur lines were 
promoted. Under the second alternative, or the rebate terms 
the Mymensingh-Jagannathganj, the Noakhali, the Tapti Valley] 
the Ahmadabad-Dholka lines, and the line from Amritsar 
through Tarn Taran to Patti, were promoted, though in none 
of these cases were the terms laid down followed. The Sagauli- 
Raxaul and the Kalka-Simla Railways were promoted at the 
same time without guarantee or rebate. Of these lines the 
Brahmaputra-Sultanpur and the Sagauli-Raxaul have since 
been purchased by the Government, and the purchase of the 
Hardwar-Dehra, the Noakhali, and the Kalka-Simla lines is 
under negotiation. 

Numerous applications have from time to time been received 
for the construction of railways by companies; and although 
the 1896 terms have been modified so as to make them as 
favourable as possible short of a direct guarantee, promoters 
are still unable to float their companies and one concession 
after another has lapsed. Projects for which a guarantee was 
promised have been equally unsuccessful, and the 1896 terms 
have proved no more attractive than those of 1893. 

Some assistance has been obtained by Native States pro- 
viding part or the whole of the funds required for railways 
passing through their territory. The money has in some cases 
been found from the revenues of the States, in others it has 
been lent to the States by the Government, and in others again 
the Government has guaranteed loans made to a State by 
a company. The system of branch railways in Baroda, por- 
tions of the Indian Midland Railway running through Bhopal, 
the system of railways in Kathiawar, and portions of the North- 
Western Railway running through the Phulkian States in the 
Punjab are instances of railways built with money provided 
from the revenues of the States named. For the Jodhpur- 
Bikaner and the Cooch Behar Railways, the funds were lent 
to the Marwar, Bikaner, and Cooch Behar States by the 
Government of India. The system of railways in Mysore was 
constructed partly from funds provided by the State and partly 
from funds supplied by the Southern Mahratta Railway Com- 
pany on the guarantee of the Government of India. The total 
length constructed in this way amounts to 3,422 miles ; but no 
reliance can be placed on this method for a steady supply of 
funds for the development of the railway system. 

Efforts have been made to get lines of purely local impor- 
tance financed by District Boards on the security of their local 
revenues, where these revenues are in a sufficiently flourishing 
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condition to remove the fear that the liability might involve the 
inhabitants of the area served in increased taxation, or might 
finally have to be passed on to the Government of India. Few 
boards have been able to take advantage of the arrangement, 
and only 158 miles of line have been provided on these terms, 
all in Bengal. In Madras, the value of railways as an important 
factor in the development of the Districts was more clearly 
realized ; and legislation has provided that, on the initiation of 
a District Board (by a three-fourths majority), a special cess 
may be levied on all occupied lands which would be served by 
the railway or benefited by its construction, the proceeds to be 
devoted towards the provision of railways within the District. 

But as the collection of money must necessarily be a slow 
process, the Government offered, when a sufficient sum had 
been collected, to advance from the Provincial Loan Account, 
on the security of the entire resources of the District Board, 
such sums as might be required to allow of railway construction 
being immediately undertaken. So far only 105 miles of 
railway have been built under this arrangement (in the Tanjore 
District of Madras), but several small projects are maturing. 

Little relief to Imperial finances can, however, be expected 
from these sources, as the funds at the disposal of the Dis- 
trict Boards can never be large. The Government is, there- 
fore, at the present time, obliged to provide from its own 
resources the money for most of the railways which it wishes 
constructed. 

The easier and cheaper means of transport afforded by Deficiency 
railways, the opening of new lines, and the construction of 
feeder roads have added greatly to the business of the trunk 
lines. The need for the provision of improved facilities to 
cope with this increasing business has thus been steadily 
growing. While the allotment for railway expenditure was 
limited in amount and the demand for new lines all over the 
country was urgent, little money could be made available for 
expenditure on open lines, with the result that the latter were 
starved. The East Indian Railway, which, though worked by 
a company since its purchase in 1880, was treated as a state 
railway and had therefore to derive its funds from the State 
allotments, appealed to the Secretary of State for relief; and 
an Act of Parliament was passed in 1895 authorizing the 
company, with the approval of the Secretary of State, to raise 
capital for the construction of railways and works in extension 
of, or in connexion with, its own undertaking. The question 
how best to provide funds for a wider development of the 
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railway system was at the same time considered, and sanction 
was given in 1896-7 to an expenditure of 29I crores spread 
over three years. But famine, frontier wars, and a falling 
• exchange prevented the carrying out of this programe. Expendi- 
tuie on railways had to be curtailed, and the power which had 
been given to the East Indian Railway Company to raise 
money for its own requirements independently of the Govern- 
ment became inoperative. The e.xpenditure incurred on rail- 
ways constructed by the agency of guaranteed companies had 
hitherto been kept apart from the Government allotments and 
was not affected by the exigencies of the Government finances. 
The continued fall in exchange, however, made it necessary for 
the Government to take cognizance of all capital liabilities • 
and since 1896 the expenditure incurred, not only by. railways 
owned, but also by those guaranteed, by the state has been 
included in the railway programme. 

for which the Government 
funds. financially responsible in the programme, the capital budget 

allotments necessarily required to be increased. An improve- 
ment in exchange, in consequence of the closing of the mints 
to the free coinage of silver, made this possible, but a severe 
famine in Gujarat and the Deccan in 1899-1900 again caused 
expenditure on railways to be curtailed. The position had 
now become acute. The development in both passenger and 
goods traffic required more rolling stock, larger stations and 
goods sheds, additional sidings and stations, and sometimes 
duplication of the permanent way. The increasing demand 
or a faster and better train service necessitated expenditure on 
interlocking plant and automatic brakes, if the safety of the 

. . . . ^ was to receive due consideration. With a 

imited and varying programme^ either the construction of new 
lines had to be stopped or work on open lines had to be 
e erred. A middle course was taken, and neither one nor 
the other received all the funds needed. The difficulties of the 
railways in properly conducting their business finally became 
so great that it was decided in 1901 to adopt the principle of 
regarding the needs of open lines to meet their growing traffic 
as a fipt charge upon the funds available ; next in order pro- 
vision is made for the steady prosecution and early completion 
0 ines in progress, preference being given to companies’ lines 
over those under construction by the agency of the state ; and 

after^ these needs have been met, the claims of new lines are 
considered. 

During the next hve years, viz. 1901^6, the finances of the 
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ments tor expenditure on railways kept increasing in amount 
until in 1905-6 they reached ra^ crores, the largest ever ni de 
in any one year, of which sum 558 lakhs were allotted fo, 
expenditure on open lines, 640 lakhs on lines under construc- 

to "^^''ohta'iner ” K '"T Proposed 

to be obtained partly by borrowmg (to the equivalent of 

£6,000,000 sterling) in London and India, partly by appro- 
priations (£500,000) from the Famine Insurance Grant, and 

partly by utilization (£2,000,000) of surplus revenues and 
Savings Bank deposits. 

The demands of open lines have so far never been fully 
satisfied, and the rapid development of traffic is emphasizing 
the need for facilities, all of which are costly, but the provision 
of which cannot be deferred much longer without injury to 
trade and without checking that development of the country 
which railways have themselves helped to promote. Open 
lines already absorb a large amount of capital annually, and 
their requirements are likely to increase as time goes on. 
Unless, therefore, some method can be found not only for 
keeping the programme at the figure which it has now reached 
but for considerably increasing it, the funds available for 
expenditure on new lines will be insufficient to satisfy the 
demands which come with increasing urgency from all parts of 
the country. It has now been determined, in connexion ivith 
the constitution of the Railway Board referred to on page 37S, 
to give greater stability to railway construction by working out 
programmes three years in advance, and by re-allotting lapses 
on one year’s programme (up to 50 lakhs) to the next. 

The Government now (1905) has proposals before it for the 
construction of about 13,000 miles of railway, though this 
estimate by no means represents the total required to open up 
the country adequately. At the end of June, 1905, India had 
one mile of railway to every 63 square miles of country and to 
every 10,511 inhabitants; while the Russian Empire had, in 
1902, one mile to every 232 square miles of country and to every 
3,460 inhabitants. Much, therefore, still remains to be done to 
provide India with all the railway communication she needs 
With the financial limitations placed on the Government ol 
India, the problem of raising funds for the extension of the rail- 
way system is not easy of solution, though it has for some time 
been engaging attention. • 

Notwithstanding these difficulties Government had succeeded 
in providing India,, up to the end of June, 1905, with 28,054 
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miles of railway at a cost of 359 crores of rupees or 
£240,000,000 sterling. Of this total, 14,705 miles have been 
constructed by the state, 6,935 under the guarantee system, 
3>574 by Native States, 1,459 by companies with assistance b 
some form or other but without a guarantee, 1,307 by companies 
without assistance other than free land, and 74 by foreign 
Governments. Some of the lines included under the head 
‘guaranteed’ are shown in the accounts as state lines , though 
they were originally promoted under a guarantee, or subse- 
quently received one. Of the original lines constructed under 
a guarantee, only two were worked in 1905 under their old 
contracts : the Bombay, Baroda, and Central India, which was 
acquired by the state at the end of that year ; and the Madras 
Railway, the contract of which is terminable in 1907. The 
remaining old guaranteed lines have been purchased by the 
state: the East Indian in r88o; the Eastern Bengal in i88a- 
the Sind, Punjab, and Delhi in 1886; the Oudh and RohV 
khand in 1889; and the Great Indian Peninsula in "900 Of 
these the East Indian and the Great Indian Peninsula were again 
leased to companies to work, while the others were taken over 
and worked as state railways. On the other hand, many of the 
•railways constructed and for some time worked by the state 
have been leased to companies or to lines owned and worked 
by Native States. The extent to which these transfers have 
been made are shown in the Appendix (pp. 4x5-17), where the 

bv whi" Wk'" according to their gauge and the agencies 

by which they are now owned and worked. The Appendix 
a so shows the dates on which the contracts of the principal 
guaranteed and state-aided lines are terminable. 

usuSlv’mtd?”^ these old guaranteed lines, payment was 
usually made in the form of terminable annuities, which 

became a charge against the revenues of the railways As 

ar^fwomfth ” "^‘^^“pt.on of capital, the railway returns 

SffiT Zw. ? 7 I' development in 

vears hlrm’ been taking place during recent 

years, has counteracted this effect of the annuity charges • and 

railway t ^ ^ handsome profit from its 

iS^ c amounted to 263! 

lakhs. That this satisfactory condition of railway finance ivill 
continue there can be little donhf Ti, .. • will 

in the Punjab and the colon^^r c “'^hon of canals 

ajao, ana the colonization of the districts served by 
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them, have added so enormously to the traffic of the North- 
Western Railway as to convert it from an unremunerative line 
to one yielding large profits. The new mileage added from 
year to year to the railway system of India opens up new 
country, and the improvement in the means of communication 
develops resources and gives new business to the old lines, all 
of which are fast passing out of the stage when they require 
assistance from the general revenues to meet their interest 
charges. 

The clauses in the contract guaranteeing a definite rate Control 
of interest on their outlay to the companies which promoted Govem- 
the earlier railways, and reserving to the Government the right 
to purchase the undertaking after a specified period, necessi- 
tated some supervision and control over operations and ex- 
penditme during construction, and over management and 
experiditure after the lines were opened for traffic. For the Consulting 
exercise of this supervision and control Consulting Engineers Engineers, 
were appointed, who were placed under the Local Govern- 
ments. The rules laid down for their guidance were closely 
defined. All questions of general importance, and all works 
involving expenditure exceeding a certain fixed amount, were 
referred to the Government of India for decision; but after its 
orders had been oI|,tained, the Consulting Engineer had full 
power to deal with details. All designs, estimates, and indents, 
whether for works or establishments, required his approval, 
and it was open to him to insist on the modification of any 
proposal made. The difficulties which arose in the exercise of 
these powers led to the appointment in 1857-8 of the Parlia- 
mentary Committee already referred to. It concluded its 
report^ by expressing the belief that a judicious adherence to 
the spirit rather than to the letter of the contracts was needed. 

The effect of the inquiry was distinctly beneficial. It im- 
proved the relations between the railway and the Government 
officers, and the conduct of business was expedited. The 
system introduced in 1 849 has continued up to the present 
day, with this difference only, that the Consulting Engineers 
were removed in 1871 from the control of the Local Govern- 
ments, except in the case of Madras, Bombay, and Burma, and 
placed directly under the Government of India. 

The history of the different methods by wffiich the Govern- Control by 
ment has exercised the control required by its interest in the 
railway system of India will be found in Vol. IV, chap. x. SidiL°^ 

In 1897, when -important changes had recently been com- 
pleted, the organization of the Railway Branch of the Public 
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Works Department of the Government of India included an 
expert Secretary with three expert Deputies, one of whom was 
Director of Traffic, another Director of Construction, and the 
third Accountant-General. 

Proposal Nevertheless, it had long been felt that the organization of 
Hshment' ^ Government secretariat was hardly qualified to give to the rail- 
of a Rail- way administration of so vast a continent as India the elasticity 
way Board, ^^3 desirable, or to ensure sufficient attention being paid 
to the commercial aspects of railway policy. Further, the sub- 
ordination of the Public Works Department to a Member of 
Council of the Civil Service did not provide adequately for 
the exercise of expert authority in the final decisions of Govern- 
ment. For many years a change of system had been advocated. 
It was reserved for Lord Curzon’s Government to carry this into 
effect. Before proceeding to formulate any definite scheme, they 
sought the services of an English railway expert, Mr. Thomas 
Robertson, who spent the winters of 1901 and 1902 in studying 
the railways of India, and the summer of 1902 in studying the 
methods adopted in America. He then submitted a report, 
in which he recommended that the existing system should 
be replaced by a Railway Board, consisting of a chairman and 
two members with a secretary, on the ground that for the proper 
administration of railways a small body of practical business 
men was needed, to whom should be entrusted full authority 
to manage them on commercial principles, and who should be 
freed from non-essential restrictions and needlessly inelastic 
rules. He further suomitted recommendations covering almost 
every aspect^ of railway administration, some of which are in 

course of being carried into effect. 

men^of* Railway Board was formally constituted in March, 1905. 

Railway placed outside of, but subordinate to, the Govern- 

Board, mcnt of India, and is represented in the Viceroy^s Council by 
the member in charge of the Department of Commerce and 
Industry. The duties assigned to the Railway Board are of 

two kinds. Its deliberative functions include the preparation 

of the railway programme of expenditure and the discussion 
o the greater questions of railway policy and economy affect- 
mg all lines, the final authority for decisions in regard to which 
IS still retained by the Government of India. Its administra- 
tive duties mclude the construction of new lines by state 
agency, the carrying out of new works on open lines, the 
improvement of railway management with regard to both 
economy and public convenience, the arrangements for 

through traffic, the settlement of disputes between lines, the 
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control and promotion of the staff on state lines, and th 

general _ supervision over the working and expenditure of 

companies lines. The final authority in regard to th ^ - 

administrative duties has been delegated, subject lo restriction? 
to the Railway Board. ‘■fictions. 

The change thus inaugurated is the most important thaf 
has been made m policy and administration since railwavs 
were first introduced into India over fifty years ago. It cannot 
fail to result m the more rapid discharge of business and, wiA 
the inciease of available funds that may be expected in the 
near future, in a more sustained and consistent policy of 
railway construction. ^ ^ 


The earHer railways were all constructed by companies 
promoted in England, which were managed by a Board of 
Directors m London and were represented in India by an 
■Agent The Agent had under him a Traffic Manager, who 
held charge of the traffic department in both its transportation 
and commercial branches; a Chief Engineer, who was re- 
sponsible for the maintenance of way and works; a Loco- 
motive Superintendent, who was in charge of the locomotives 
and the mechanical department ; a Storekeeper, who arranged 
for the supply and care of all stores ; a Police Superintendent, 
who was appointed by the Government ; and an Auditor, whose 
duty It was to audit and prepare the accounts of the company 
and to see that no expenditure was incurred without proper 
authority. The Traffic Manager, Chief Engineer, and Loco- 
motive Superintendent had district officers under them, who 
were responsible for the departments in their respective 
charges. When the system of state railways was started, the 
Indian organization of companies^ railways was followed hy the 
Government, with slight changes in nomenclature. 

This organization has been continued down to the present 
day. But the principle of consolidating several railway under- 
takings under one management, which has been so largely 
adopted in England and America, has been followed in India 
also; and this, added to the great development of business, 
has shown the need for some change in the system of adminis- 
tering the traffic department. On the larger railways the 
department is being split up into the two divisions under 
which it naturally falls : namely, commercial, or the procuring 

of traffic ; and transportation, or the handling and haulage of 
traffic. 


1.1 
mer 
rail’ 


The increase in the volume of the traffic interchanged Clear 
between railways has also led to a consideration of the manner 
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in which the accounts relating to such traflSc should be kept. 
At present the work is done several times over, the audit ofHce 
of every railway over which a consignment passes dealing with 
the document relating to it. Proposals have at various times 
been made for the establishment of a central clearing house 
but the distances in India are so great that it has so far not 
been found possible to make any change in the existing 
methods. 


Indian The numerous questions arising about railways in which 

SnSice procedure is desirable, both as to domestic 

Associa- management and as to the carriage of, and the rates to be 
tion- charged for, traffic passing from one system to another, led 
to the institution in 1876 of a Railway Conference under the 
presidency of an officer in the secretariat of the Government of 
India. This Conference was assembled only when the Govern- 
ment considered it necessary \ and as the arrangement was not 
found satisfactory, it was decided in 1903 to form a permanent 
body, under the title of the Indian Railway Conference Asso- 
ciation, and to place it under the direct control of the railways, 
who now appoint their own president from among the members! 
Much useful work has been done, and the new body is devot! 
ing its attention to many of the reforms necessary in railway 
management. 


proposed for India, it was considered 
adoption ^ S^rige wider than the English (4 ft. S-J inches) was desirable, 

6 hchts narrower gauge would be madequate against cyclonic 

gauge. Storms, so frequent at certain seasons of the year, and a gauge 
of 6 feet^ was suggested. After much discussion a gauge of 
5 feet 6 inches was decided upon and became the standard 
gauge for^ India. Proposals were subsequently made at 
different times for the adoption of a narrower gauge j but 
it was not till 1870, when the state railway system was adopted, 
and the financial condition of the country demanded some 
cheaper form of construction, that it was decided to adopt 
a narrower gauge for lines which were regarded as of secondary 
importance. The understanding was that such lines were 
only a temporary expedient, and were to be of the lightest 
and most economical description consistent with safety and 
the^ necessary degree of permanence. Stress was laid on 
their provisional character. They were not to compete 
with the system constructed on the standard gauge, and 
their cheapness was regarded as likely to obviate any possible 

difficulty in the way of a change of gauge when it had become 
expedient. 
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As opinions differed as to the width which would be 
suited to the wants of India, a committee of four engineers^^vas of 
appointed in 1870 to consider the question. They were not 
unanimous in their recommendations, three suggesting 2 ft 
9 inches and the fourth 3 ft. 6 inches. The question of 
adopting a metrical system of weights and measures in India 
was at the time under consideration, and the metre (2 ft 

3-1 inches) was adopted as the gauge for the secondary 
lines. ^ 

The first lines proposed under this plan were the Indus 
Valley from Kotri to Multan and the Punjab Northern from 
Lahore to Peshawar, both since merged in the North-Western 
State Railway. It was considered that a metre-gauge line 
would amply serve commercial and political demands in the 
northern and western portions of the Punjab, and would render 
all assistance to the movements of troops that could reasonably 
be desired. Later, the Rajputana Railway from Delhi and 
Agra towards Ajmer, and the Holkar-Scindia Railway from 
Khandwa on the Great Indian Peninsula Railway to Indore in 
Central India, were projected. The Indus Valley and the 
Punjab Northern lines were subsequently converted to the 
broad gauge for military considerations. The Rajputana and 
the Holkar-Scindia lines were completed on the metre gauge, 
and have since been merged in the Rajputana-Malwa State 
Railway, which is leased to the Bombay, Baroda, and Central 
India Railway Company. 

In the construction of the earlier metre-gauge lines, the 
original idea of building them as light railways was followed ; but 
the traffic which they were called upon to carry proved so much 
heavier and developed so much more rapidly than had been anti- 
cipated, that it was soon found that something more substantial 
must be provided if they were to fulfil their purpose. To 
increase the capacity of the metre gauge was a great deal less 
costly than to convert it to the broad gauge ; and as funds con- 
tinued scarce, the former course was adopted. These two 
factors, the cheapness of constructing metre-gauge lines, and 
the expense of converting them to the standard gauge, have 
exercised so great an influence on the policy of the Government, 
that it has seldom been found possible to adopt the original idea 
of converting the metre gauge as soon as the traffic justified the 
change. The consequence has been that the metre-gauge lines 
have been improved until their standard of construction and 

as good as on the broad gauge ; and they have 
been extended until they occupy the whole of the country 
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north of the Ganges, Rajputana and the western parts of Central 
India, Kathiawar, the Nizam’s territory, the Southern Maraths 
country and Mysore, Southern India, Assam, and Burma 4ii 
.he«e wera boilt M isolated lines. In .L. the So«hf 
Metatta .nd South Indian Rail™,, were 
Dharmavaram j and in 1897 the railways north of the Ganges 
were linked up with the Rajputana system, the latter being join'^ed 
to the Kathiawar system in 1902 ; but these two groups are not 
at present connected with each other or with any of the other 
systems. The connexion between the lines north 
of the Ganges and the Assam system is now under construction • 
and a ^proposal is under consideration for linking up the 
Kajputana system with the systems in the Nizam’s teSitorv 
and in Southern India, When this has been accomplished 
the metre-gauge railways throughout India (excluding Burma! 
will be m_ direct connexion with each other. ^ 

For thinly populated areas, and for short lines of purely 
local importance, a gauge narrower than the metre gau-m hal 
always been recognized as most suitable for developbg the 
resources of the country. Opinion as to the proper widtl fm 
these Imes has varied a good deal, and 939 miles have been 
—donthezfP^ 

and ^ ^ drawback always, 

and that during periods of pressure such as arise in the expL 

season, at times of famine, and during extensive military move- 

ments is extremely inconvenient ; but the evil has reTchld 

tral “SZir' f ^ 

’ . Of metre-puge railway, as compared wdth 

^ 4 > 93 ^ miles on the c ft. 6 inche's fVtof 4 -k. i 

not simple. gauge-that the remedy is 

The same difBculty formerly existed in America, where there 
to I SfSirr^ Conversion 

tw f transferred from the wheels of one gauge to 

S veWdes°boTh transhipmentof the contents 

thireSen by adopting 

^Se2 aSf'di ’ developed, L incon 

enience and delay resultmg from break of gauge became 
intolerable. The vehicle mo,... „i j ■ N s oecame- 
all new emnn« ml ? m interchangeable, and 

^ol orS so that they could be run on a 

arrangements were complete; 

and in that year some 13,000 miles of main track and 1 500 



RAILWAYS AND ROADS 



383 


miles of siding were converted to the standard gauge of 4 ft. 

8 1 inches, the whole operation taking two days. 

In India the problem is not sp easy at the present time. Difficulty 
There are few vehicles of the bogie type ; and even if there 
were more, before the bodies of broad-gauge vehicles could be remedy in 
run on the metre gauge, extensive alterations involving large 
expenditure would be necessary in the fixed structures, which 
are all of the most substantial kind. The question has often 
been considered, but financial considerations have so far pre- 
vented any definite action being taken towards securing 
uniformity of gauge. 

In carrying out the earlier railways, more attention appears Character 
to have been paid to directness of alignment than to ensuring that 
the railway should adequately serve the trade centres on the 
route, and numerous large towns were left on one side, when 
by a slight diversion the railway might have been brought to 
the doors of the people. This policy has had a most injurious 
effect on the revenues of the railways. The lines themselves 
were constructed after the best methods then known in 


England, with the result that they not only cost a great deal 
more than the circumstances justified, but have involved much 
expenditure afterwards when traffic developed and alterations 
at stations became necessary. The buildings were all of the 
most substantial kind, and the permanent way consisted of 
heavy iron rails of the double-headed type, weighing from 68 to 
84 lb. to the lineal yard, laid in cast-iron chairs secured to 
wooden sleepers. Steel rails have since superseded iron, but 
the weight on the broad-gauge lines remains very much the 
same. On the metre-gauge lines the rails do not weigh more 
than 50 lb. to the lineal yard. On many of the broad-gauge lines 
metal sleepers have replaced wood, though the latter material is 
still in general use on the metre and narrow-gauge lines. The 
wood used for sleepers is generally deodar or pyingado^ but 
Australian hard-woods are coming into use. On bridges and 
at points and crossings the sleepers are almost entirely of sal 
wood. 

In constructing the railways, steep grades and sharp curves 
were avoided ; but when economy in construction became im- 
portant, the alignment which would cost least was adopted 
regardless of curves and grades. In hilly country, such as that 
traversed in rising from Bombay to the Deccan plateau (Bor 
and Thai ghats), and in passing from Sind to Baluchistan over 
the Bolan Pass, careful consideration had to be given to both 
curves and gradients to make the line possible for locomotive 
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traction. The route lay along the side of precipitous hills, and 
much skill was required in alignment and in carrying out the 
work subsequently. Many funnels had to be provided, and 
one on the North-Western Railway (the Khojak) is 2i miles 
in length, being the longest in Asia India is a country of large 
rivers, and the railways cross many of these, several of the 
bridges- being more than half a mile in length, and a few 
exceeding a mile. In Northern India some of the rivers have 
been a great anxiety to the railway engineers. Much money 
has been spent in protective works ; but the course of the 
rivers is constantly changing, and it is very difficult to train a 
river to take any definite channel. The bridges over the 
Hooghly near Naihati, and over the Indus at Sukkur, are of the 
cantilever type, and the latter, at the time of its construction 
had the Rngest rigid span in the world. The bridges are 

mostly built of iron or steel on masonry piers, though there are 
some pile bridges. 

The coaching stock on Indian railways is chiefly of the four- 
wheeled type, but bogie carriages are now being extensively 
adopted. There are three classes on all railways, first, second, 
and third, and on some a class intermediate between the last 
two. The first and second-class carriages are well finished, and 
are provided with retiring accommodation in each compartment 
The third and intermediate classes have usually lateral seats, and 
are seldom provided with such accommodation ; but orders have 
recently been issued requiring its adoption in all carriages which 
are used on any but short local services. The development of 
the traffic has been so rapid and the scarcity of funds so great 
that most of the railways have an insufficient supply of stock, 
and in times of native fairs goods wagons have to be used 
extensively for the conveyance of third-class passengers. 

^ The broad-gauge wagons followed the English practice, 
being of the four-wheeled type, with side buffers and of light 
casing capacity. -When the metre gauge was introduced, 
side buffers were not used in the metre-gauge vehicles, and the 
American type of central coupling was adopted. The bogie 
wagon on eight wheels was at the same time introduced. As 
knowledge of railway management improved, the economy of 
mcreasmg the carrying capacity of wagons as compared with 
their tae or dead weight was realized; and much attention has 
een devoted to the question, with the result that, while the 

best type of four-wheeled goods wagon 
m 1880 was, on the broad gauge, 10 tons, and on the metre 
gauge 5 tons, by 1904 it had risen to 15I tons on the former, 
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and to lo tons on the latter. To the development of the four- 
wheeled wagon, however, there is a limit ; and in America it has 
been entirely superseded by the eight-wheeled or bogie waggon, 
the most modern type of which has a capacity of 50 tons, with 
a tare of 17-3 tons. In India the full advantages of the bogie 
type have never been appreciated, and its few drawbacks have 
prevented its more extensive adoption. Owing to lack of funds, 
the supply of goods stock in India has not kept pace with the 
development of traffic; and during the busy season, when 
export is at its height, it is impossible to meet all demands 
promptly, and complaints are made every year, especially by 
the coal trade. Larger allotments of funds are now being 
made annually for rolling stock, and the supply is being brought 
up to the demand as quickly as the stock can be constructed. 

Like the wagons, theengines have followed the English practice, Engines, 
and are based on English design. While there has been much 
improvement in their hauling capacity, engines of power suitable 
to the heavy goods traffic of the country cannot be introduced, 
because of the limitations placed on axle loads so as to keep them 
within the carrying power of the bridges! These restrictions affect 
the average loads in goods trains. The best results on broad- 
gauge lines are obtained on the Bombay, Baroda, and Central 
India Railway, where the load averages 266 tons (on the metre- 
gauge line Rajputana-lNlalwa Railway, worked by the same 
company, it averages 135^ tons), compared with 518 tons on the 
4. ft. 8 J inches gauge Pennsylvania Railway in America. Much 
bas been done in India to improve the average load by better 
management ; but really economical loads can be obtained only 
by following the American practice of employing wagons of 
greater carrying capacity and more powerful engines, and these 
cannot be introduced until the road has been strengthened. 

When the idea of constructing railways in India was first Economic 
started, it was considered that there would be little passenger 
traffic on account of the poverty of the people, and that the 
chief business would be derived from goods. It was not Passenger 
realized how important a part pilgrimages to the numerous 
sacred shrines and rivers all over India play in the daily life of 
the population. Before railways were open pilgrimages occu- 
pied months and absorbed the savings of a lifetime. A trip to 
Purl or Hardwar, or any other of the popular Hindu shrines, is 
fio longer a formidable undertaking. The cost is comparatively 
trifling, and the journey involves an absence from home of 
only a few days. No religious festival is now held without 
bringing, often from very long distances, thousands of devotees 
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to the several shrines. Even Mecca has been brought within 
easier reach of the faithful ; and large numbers of Muham- 
madans, not only from India but also from Central Asia, now 
undertake the pilgrimage, which before was possible only for 
the wealthy. Another factor overlooked was that cheap, easy 
and cjuick communications would enable the surplus population 
in congested areas to move to the more sparsely populated 
parts of the country, where labour alone was needed to mal-A 
the soil yield bountiful harvests. Thousands now travel 
annually to the jute-fields and tea-gardens of Eastern Bengal 
and Assam, the rice-swamps of Burma, and other parts of the 
country j and distance no longer hinders the movement of the 
people. The greater the extension of the railway system the 
more marked has this movement been; and the passenger 
traffic contributes to the business of railways to a very much 
larger extent than was anticipated. The development has 
been in all classes ; but the principal increase has been in 
third-class passengers, of whom nearly 200,000,000 were carried 
in 1904 at an average rate of 2-34 pies (or 0-195 of a penny) 
per mile, yielding a revenue of 990 lakhs. The other classes 
brought the total number of passengers up to 227,000,000, and 
the total passenger earnings to 1176 lakhs. 

In a country which is almost entirely agricultural, and with dis- 
tances so great as in India, the principal traffic of railways must 
necessarily be in goods. Before railways were made, the cultivator 
enved little benefit from an abundant harvest. His markets 
were confined to a small area ; and if the supply was greater 
than the demand, as it would be in a good season, prices fell, 
and he was deprived of the profits from the larger yield and 
often found it more economical to leave part of his crop uncut. 

auways^ have altered these conditions. The improvement in 
communications has equalized prices in the case of agricultural 
produce within reasonable distance from a railway. When 
harvests are abundant, food-stuffs no longer rot for want of 
buyers, since the farmer has access to all the markets of the 
world. The development in goods traffic has consequently 
6611 ev6n more marked than in the case of passenger traffic. 
The total quantity of goods carried in 1904 was 52,000,000 
tons, and the income derived from it was 25 crores, the average 
rate charged per ton per mile being 5*39 (or 0*46 of 
a penny). The traffic coi;sists chiefly of grain and seeds 
(12,361,000 tons), coal (97397,000 tons), cotton (1,584,000 
tons), jute (1,500,000 tons), salt (1,647,000 tons), sugar 
{1,447,000 tons), and timber (1,250,000 tons). All this traffic 
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was m country produce. A large part of the grain and seeds 
cotton, and jute is exported ; but the rest remains in the 
country, and the extent to which it circulates between different 
places may be judged by the fact that the distance each, trvn f 
goods was carried, reckoning the distance travelled over eaeK 
railway as a separate _ journey, averaged 172I ,niles. iZ 
greatest development in recent years has been in the c l 
trafSc. The principal collieries are situated in Bengal and 
they are practically the only local source of supply for all 
Northern, Western, and Central India. For some time move 
ment was prevented by high rates, and these regions found it 
cheaper to import from England ; but the reductions made in 
recent years have caused the almost complete displacement of 
English coal by Indian. Except in the neighbourhood of the 
collieries, coal is still too expensive for domestic use by the 

natives, but further large reductions in the rates for coal are in 

contemplation. 

The development of local products, with a corresponding 
increase in the wealth of the people, has led to a greater 
demand for manufactured goods from foreign countries, and 
a marked increase in the import trade accompanies the exten- 
sion of the railway system. 

For the working of railways a large staff is required, the Staff 
number employed in 1904 being 422,000 persons, of whom 

407.000 were Indians and 15,000 Europeans or Eurasians, 

13.000 of the latter being enrolled as volunteers. This does 
not, however, represent the total number that depend on railways 
for their livelihood, as it excludes all contractors and their 
labourers and all daily-paid employes. On every railway, 
workshops are maintained which afford occupation to a large 
number of mechanics, and on the larger systems these work- 
shops are very extensive. No railway at present undertakes to 
build its engines and wagons complete from start to finish. 

The parts come out from England, and are only put together 
in India. But the East Indian and Rajputana-Malwa Rail- 
ways have begun to make their operations include complete 
construction, and the other large railways are moving in the 
same direction. 

While the benefits conferred by railways are at all times Effect of 
great, their value is most realized during periods of famine, 

Famine is never universal throughout India ; for when one area 
is suffering, another is likely to have an abundant harvest, and 
railways have made it possible for the deficiencies of the former 
to be supplied from the surplus of the latter. The word 

c c 2 
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famine no longer means scarcity of food. It now means 
only scarcity of money to buy food, which is always less diffi- 
cult to meet. During the twelve months ending September 30, 
1900, food-grains to the extent of nearly 2,500,000 tons were 
imported by the affected areas, which in ordinary years export 
about 250,000 tons. But for the railways, it would not have 
been possible to effect such vast movements of grain. The 
importance of good communications as a means of mitigating 
the suffering caused by famine is well illustrated by the history 
of the Orissa famine of 1865-6, when ships laden with grain 
were prevented by the winds of the south-west monsoon from 
leaving Calcutta, and it was impossible to supply food to the 
starving people. 

It is less easy to gauge the moral influence which railways 
have exercised on the habits and customs of the people. It is 
often said that they are helping to break down caste ; but it 
is doubted by many, whose opinions are entitled to respect, 
whether there has been any weakening of caste prejudices 
among the orthodox. There can, however, be little doubt 
that increased travel, and the mixing of all castes in carriages 
which railway travel necessitates, must produce greater toler- 
ance, if it does no more. 

The 28,054 miles of railway open on June 30, 1905, are 
worked as thirty-three separate undertakings, of which the 
most important are described below. Further statistics will be 
found in the Appendix (pp. 411-17). 

The Assam-Bengal Railway, which is constructed on the 
metre gauge, starts from Chittagong and runs through the 
Surma valley and across the North Cachar hills into Assam. 
It is worked under a limited guarantee by a company whose 
contract is terminable in 1921. The railway is not at present 
connected with the other systems of India, but a line is under 
construction between Dhubri and Gauhati to link it up with 
the Eastern Bengal State Railway. It is 740 miles long, and 
has been very costly to construct on account of the section 
across the North Cachar hills. The country through which it 
passes is very sparsely populated, and much of the labour 
required for its construction had to be imported. The railway 
was only completed in March, 1903, so that there has been 
little time to work up a business ; and in 1904 the loss to the 
Government on account of interest charges amounted to more 
than 40 1 lakhs. Efforts are, however, being made to 
encourage traffic by improving the port of Chittagong and by 
arranging for direct shipments from that port to Europe. These 
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measures and the connexion of the line with the Eastern Bens 
State Railway will improve its revenues, but there seems H 
prospect of its ever paying its way until the system is larc 
extended by the addition of feeder lines. The numS 
passengers carrmd in 1904 was 2,219,000, of whom 
were of the third class. The quantity of goods carried ’ 

361.000 tons, consisting principally of jute, rice, and tea 

The Bengal and North-Western Railway was construc'ted 

the metre gauge by a company, without any Go\^ 
assistance other than free land, and was opened to 
1885* The system as it exists at present was begun ixi j 
as the Tirhut State Railway, by the construction of a line from 
Muzaffarpur to the left bank of the Ganges opposite Mokameii 
Ghat, the river station on the East Indian Railway. In iSoo 
this line was leased by Government to the Bengal and I^orth* 
Western Railway Company. Since then extensive additions 
have been made to both sections of the railway ; and at the 
end of June, ipo^, the system consisted of 1,468 miles, occnpv* 
ing the whole country north of the Ganges between the Gogra 
and the Kosi. At several points on the Ganges traffic is 
exchanged with the East Indian Railway, usually by steamers ; 
but at Semaria and Barari Ghats there are ferries, on w 
wagons are brought across the river to the East Indian 
way at IMokameh and Bhagalpur Ghats. For many years the 
system was entirely isolated; but in 1897 it was connected 
with the Rajputana metre-gauge system at Cawnpore, and in 
1901 with the Eastern Bengal State Railway at Katihar. It 
has since been connected with the Gudh and Rohilk 
Railway at Benares, Jaunpur, and Shahganj ; and a 
under consideration for its extension to Allahabad via 
The districts traversed by the system are among the most 
fertile and populous in India, and make good the deficiencies 
in the labour supply of other parts. The total number of 
passengers carried in 1904 amounted to 13,000,000, of 

12.500.000 were of the third class. The quantity of go* 
carried was 1,750,000 tons, consisting chiefly of rice, 
sugar (raw), seeds, opium, and indigo. The railway was 
structed cheaply. It has always been very economicall] 
worked, and is one of the most successful undertakings ir 
India. The contract is terminable in 1932, but the lease c* 
the Tirhut State Railway may be determined in 1919. 

The Bengal-Nagpur Railway - was commenced as a metre 
gauge line from Nagpur to ChhattTsgarh in the Central Fro 
vinces. In 1 88 7 a company was formed under a guarantee 
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which took over the line^ converted it to the broad gauge, and 
extended it to Howrah, Cuttack, and Katnl. In 1901 a part 
of the East Coast State Railway from Cuttack to Vizagapatam 
was transferred to it, and in the same year sanction was given 
for an extension to the Jherria coal-fields and for a connexion 
with the grand chord of the East Indian Railw^ay at Harihar- 
pur. This portion of the system is on the broad gauge, and 
is 1,696 miles long; but there are also 343 miles on the 2 ft. 
6 inches gauge, and 275 more miles on the latter gauge are now 
under construction. The line is laid with single track through- 
out, except for 69 miles out of Howrah. It is separated from 
the town and port of Calcutta by the river Hooghly ; but the 
physical breach has been overcome, so far as goods trafiSc is 
concerned, by a ferry which takes the wagons across the river 
without breaking bulk. The line runs through the Central 
Rrovinces and ^Vestern and Southern Bengal, and has always 
been in competition with the East Indian and Great Indian 
Peninsula systems. It affords the shortest route between 
Calcutta and Bombay ; but the greater part of the line passes 
through sparsely populated country, and its passenger traffic 
would not be heavy but for the town of Puri, situated on the 
East Coast section, which draws thousands of pilgrims annually 
to the sacred shrine of Jagannath. The total number of pas- 
sengers carried in 1904 was 7,750,000, of whom 7,250,000 
were of the third class. The goods traffic amounted to 
3)250)000 tons. Until 1905, although the railway had access 
to some of the coal-fields in Bengal,' the shortest route from 
them to Calcutta lay over the East Indian Railway, and under 
the rates prescribed by Government the traffic passed by that 
route and yielded very little revenue to the Bengal-Nagpur 
Railway. In 1905 an agreement was come to with the East 
Indian Railway equalizing rates by both routes, and permitting 
traffic originating on the Bengal-Nagpur Railway to be carried 
by that route to Calcutta. The effect on the revenues of the 
Bengal-Nagpur Railway has been very marked. Until 1904 it 
had always been w'orked at a loss to the state, but in that 
year there was a small surplus. The earnings in the first half 
of 1905 have been large ; and with the additional revenue 
that will now be obtained from the coal traffic, there seem 
prospects of the line ceasing to be a burden on the general 
revenues of the country. Besides coal, of which 1,250,000 tons 
were earned in 1904, the traffic consists chiefly of cotton, 
tanning barks, grain and seeds, jute, metals, oil, salt, Stone, 
and timber. Iron’ ore in considerable quantities has recently 
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been discovered at Gurmashini in the neighbourhood of the 
railway, and proposals are now before Government for the 
construction of large iron-works and a railway to serve the 
mines. 

The Bombay, Baroda, and Central India Railway is one of Bombay, 
the original guaranteed railways. It was commenced in the 
first instance from Surat via Baroda to Ahmadabad, but was India Rail- 
subsequently extended to Bombay. The original contract was 
terminable in 1880; but the period was extended to 1905, on 
the condition that the line was continued to Viramgam to 
serve the Kharaghoda salt-works and to Wadhwan to serve the 
Native States of Kathiawar, conditions which were duly ful- 
filled. This portion of the system was constructed on the 
broad gauge and is 504 miles long, of which 251 miles are 
double line. In 1885 the Rajputana-Malwa metre-gauge 
system of state railways was leased to the company. Several 
additions have since been made by the lease of branches and 
extensions constructed by the Government, by Native States, 
and by companies independent of the parent line ; and at the 
end of June, 1905, the undertaking consisted of 868 miles on 
the broad gauge, 2,022 on the metre gauge, and 132 on 
narrower gauges : a total of 3,022 miles, which makes it the 
second longest system in India under one management. The 
line, beginning at Bombay, runs north along the west coast to 
Viramgam, with branches on the broad gauge from Surat to 
Amalner on the Great Indian Peninsula Railway (the Tapti 
Valley Railway), and from Anand to Ujjain. At AhmadabM, 
the Rajputana metre-gauge system begins, and running through 
the Native States of Rajputana, extends to Agra and Cawnpore 
in the United Provinces, and to Delhi and Bhatinda in the 
Punjab. From Ajmer a branch runs through Central India to 
connect with the Great Indian Peninsula at Khandwa. There 
are numerous important places of pilgrimage on the system, 
and, though the railway passes through somewhat sparsely • , 

populated tracts, many large cities and towns are served by it. 

The passenger traffic, therefore, is considerable, amounting in 
1904 to 34,500,000 persons, of whom 26,250,000 were of the 
third class. With direct access to the port of Bombay from a 
large part of North-Western and Central India, the goods 
traffic is heavy, amounting in 1904 tons. Besides 

the salt-works at Kharaghoda already referred to, the Sambhar 
Salt Lake is situated on the system, and the salt-works in the 
Jodhpur State are served by it. These three places are the 
only sources of supply between Bombay in the south, Calcutta 
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in the east, and the salt-mines in the north of the Punjab and 
consequently provide all the salt consumed over a very large 
area, the quantity carried by the Bombay, Baroda, and Central 
India Railway in 1904 amounting to 400,000 tons. Besides 
salt, the traISc consists chiefly of grain and seeds, cotton 
metals, stone, sugar (raw), timber, and wood. An extension of 
the Anand-Ujjain branch to connect with Muttra via Bharatpur 
is now under construction on the broad gauge, and sanction 
has been given for the linking up of Bombay and Sind by a 
broad-gauge line from Vira.mgam to Kotri on the North- 
Western State Railway; but these lines will not come under 
the management of the existing company. The contract ter- 
minated at the end of 1905, but the working of the entire 
system has been entrusted to the old company under new 
conditions. Although the company’s section has always earned 
enough to cover its guarantee, it has in most years been 
worked at a loss to the state, because of the condition that the 
earnings of the two half-years shall be treated separately. The 
loss has, however, always been more than made good by the 
profits of the Rajputana-Malwa section. 

Like the Assam-Bengal, the Burma Railway is an isolated 
Hire ; and there is little prospect of its being connected with the 
railway systems of India in the near future, on account of the 
very difficult and sparsely populated country which intervenes. 
It was begun as a state railway, but was transferred in 1896 to 
a company under a guarantee. It is constructed on the metre 
gauge and is 1,340 miles long. During the past five years it 
has always yielded a surplus to the Government, which in 1904 
amounted to 15 lakhs. The number of passengers carried in 
1904 was 16,000,000, of whom 15,750,000 were of the third 
class. ^ The quantity of goods amounted to 2,000,000 tons 
consisting chiefly of rice and timber. 

The Eastern Bengal Railway was promoted under the 
ongmal form of guarantee, and was constructed on the broad 
gauge. The first portion of the line, running from Calcutta 
to the Ganges at Kushtia and Damukdia, was opened in 1862. 

In the same year a line was opened from Calcutta to Port 
Cannmg, which was purchased by the state in 1868. In 1874, 
section was given for the construction on the metre gauge 
ot a Ime known as the Northern Bengal State Railway, which 
ran from the north bank of the Ganges to Siligurl at the 
toot of the Himalayas, through which the route lay to the 
samtanum of Darjeeling. These two portions of the line 
continued to be separated by the river Ganges, across which 
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traffic was carried in steamers, and were separately wor 
the^ former by the company, and the latter by the 
until 1884, when the company’s contract termmated, and^S 
systems oa both sides of the ri.er ,em smalgamkted iZl 
one undertahng and worked as a state railway. The 
has been extended at different times, the latest addition beiv” 
the Bengal Central Railway from Calcutta to Khulna, wW 
contract expired on June 30, 1905. At that date the entire 

1 12 miles are double, 688 miles on the metre gauche arici 
89 miles on narrower gauges : a total of 1,272 miles. A more 
direct route is now under construction between Calcutta and 
the Bengal and North-Western Railway, which will run via 
Ranaghat and Godagari on the banks of the Ganees 
Kahhar, the junction with the Bengal and North-wlstem 
Railway. The Ganges is not to be bridged at present, and 
the portion of the line south of it will be on the broad 
and the rest on the metre gauge, the total length 
202 miles. As its name implies, the Eastern Bengal Railway 
serves the whole of Eastern Bengal. It extends on the north- 
east to Dhubri, from which place a line is under constniction 
to connect with the Assam-Bengal Railway at Gauhati ; on 
the north-west to Katihar, where it connects with the Bengal 
and North-Western Railway; on the north to Siliguii, wdience 
the Darjeeling Himalayan 2 feet gauge railway runs to Dar- 
jeeling, the summer capital of the Bengal Government ; and 
on the south to Diamond Harbour and Port Canning. It 
also works the Dacca section of 137 miles, w^hich is an 
isolated line, separated from the main railway by a long 
steamer journey. The whole of Eastern Bengal is cut up 
by rivers and canals, and much of the traffic carried by the 
railway is derived from, or is intended for, places which can 
be reached only by steamers. Arrangements exist with the 
India General Steam and River Navigation and the Rivers 
Steam Navigation Companies for the carriage of a 
of this traffic in conjunction with the railway, but the 
petition with these companies, and with river craft generMIj 
is great. One of the great drawbacks with which the railwa 
has to contend is the physical obstacle of the Ganges «ii 
other rivers, the expense of bridging which has been considera 
too great, thus involving the transhipment of all traffic, 
rise and fall of the Ganges at different seasons of the 
are so great, and the erosion of the banks so constant, 
it has hitherto been considered that a wagon ferry would 
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be impracticable in connexion with the Eastern BengS State 
Railway. In 1904, however, a rough ferry was started as an 
experimental measure for certain kinds of traffic. If the 
monsoons do not prove a serious difficulty, this service will 
no doubt be extended to all goods stock, and in time also 
to coaching vehicles. The line passes through a populous 
and fertile country. Its passenger traffic in 1904 amounted 
to 14,500,000 persons, of whom more than 12,000,000 were 
of the third class ; and its goods traffic amounted to 2,500,000 
tons. The latter consists chiefly of jute, tea, rice, spices, and 
tobacco, which are grown more or less extensively in the area 
served by the railway ; and of cotton goods, grain, oilseeds, 
and sugar, imported from other parts of the country. While 
the Eastern Bengal Railway was worked by a company under 
a guarantee, and for some years later, it usually caused a loss 
to the state ; but since 1887 it has always yielded surplus 
profits after paying all interest charges, and the profit in 1904 
\vas nearly 14 lakhs. 

The East Indian Railway was one of the three originally 
sanctioned for construction as experimental lines under the 
old form of guarantee. The first section from Howrah to 
Pandua w^as opened for traffic in 1854, and at the time of 
the Mutiny in 1857 the line was open as far as Raniganj. 
It was constructed on the broad gauge; and at the end of 
June, 1905, the system, including leased lines, was 2,225 JiRles 
in length, being the fourth longest railway in India under 
one management. The railway was originally designed to 
follow the course of the Ganges, but in 1866 sanction was 
given for the construction of a chord line from Sitarampur to 
Luckeesarai. To shorten still further the circuitous route 
followed, sanction was given in 1901 for the construction of 
a grand chord from Sitarampur to Mughal Sarai, which is 
expected to be opened in 1906. The line now runs from 
Howrah to Kalka, the section from Delhi to Kalka being 
owned by the Delhi-Umballa-Kalka Railway Company, and 
from AllahabM to Jubbulpore. From Kalka a railway on the 
2 ft. 6 inches gauge runs to Simla, the summer capital of the 
Government of India. The East Indian has numerous short 
branches, many of which were necessitated by the fact that 
the towns they serve were avoided in the first construction 
of the line; but no large feeder branches of its own. It holds, 
at present, however, the only direct access to the port of 
Calcutta from Northern India, and is consequently fed by 
all the large railway systems connected with it. In other 
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respects also it has been exceptionally well placed. The line 
passes through the richest and most populous districts of 
India, and serves many large and important cities. All the 
principal coal-fields in India are situated on it, and for many 
years the only route to these lay over the East Indian 
Railway. As might have been expected under such circum- 
stances, the line has never lacked traffic. In 1904 the total 
number of passengers carried was 25,000,000, of whom 
21,500,000 were of the third class. Lying between the 
summer and winter capitals of the Government of India, it 
carries a large number of upper-class passengers, and is one of 
the few railways in India which makes a profit out of its first- 
class passenger traffic. Its goods traffic is greater than that 
of any other railway. In 1904, 12,250,000 tons of goods 
were carried, consisting chiefly of coal, cotton, grain and 
seeds, jute, metals, oils, opium, salt, spices, stone, sugar, and 
tobacco. Of these commodities the traffic in coal is the 
heaviest, the quantity in 1904 amounting to 6,000,000 tons, 
which represents nearly one-half of the total traffic and more 
than one-third of the total earnings. The weight of coal 
carried by all the railways in India amounted to 9,250,000 
tons, so that the East Indian carried two-thirds of the whole. 
In the construction of the line the only physical difficulties 
to be overcome were a few large rivers ; and out of the whole 
length of 2,225 miles, no more than 345 miles have gradients 
steeper than i in 300, and only 63 miles have gradients 
steeper than i in 100. The cost of working such a line 
would in any case have been moderate. But years ago the 
administration had the foresight to purchase a colliery; and 
with this circumstance added to easy gradients, the cost of 
working is as low as 33-89 per cent, of the gross earnings, 
a lower result than has been obtained on any other large 
railway in the world. Up to 1879 the East Indian Railway 
continued to work under its original contract. In 1880 the 
Government purchased it, paying the shareholders by annuities, 
but leased it again to the company to work under a contract, 
which is terminable in 1919. The terms of this contract are 
that, after payment of working expenses and all interest charges, 
including annuity, any surplus up to 25 lakhs is divisible in 
the proportion of four-fifths to Government and one-fifth to 
the company, and any excess over 25 lakhs in the propor- 
tion of fourteen-fifteenths to Government and one-fifteenth to 
the company. The surplus earnings have always exceeded 
the 25 lakhs. The East Indian Railway was the only one of 
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the old guaranteed lines which completely emerged from the 
unprofitable stage, and since its acquisition (and for years 
previously) has yielded large profits to Government, those for 

1904 amounting to more than 188 lakhs. 

Gr^at The Great Indian Peninsula Railway was the earliest line 

Jidian undertaken in India. It was promoted by a company under 
and Indian a guarantee of 5 per cent,, and the first section from Bombay 
Midland to Thana (21 miles) was opened to traffic in 1853. Sanction 
Railwa}s. Subsequently given for the extension of this line via Poona 
to Raichtir, where it connects with the Madras Railway; 
through Khandesh to Jubbulpore, where it meets the East 
Indian Railway; and to Nagpur, where it joins the Bengal- 
Nagpur Railway. Soon after leaving Bombay the Western 
Ghats are encountered; and as it was found impracticable 
to serve both lines by a single railway to the top of the 
plateau, the line to Poona necessitated the ascent of the Bor- 
ghat, and that to Jubbulpore and Nagpur the ascent of the 
Thalghat. These sections are i5f and 9J miles long respec- 
tively, and the total rise is 1,831 and 972 feet. There are 
twenty-five and thirteen tunnels, and 14 and 5 miles of gradients 
of I in 50 and less, the steepest being i in 37 for a distance 
of I -I and 4J miles respectively. The work was commenced 
in 1856 and 1857, and was finished in 1863 and 1865. The 
survey of these ghat lines occupied many working seasons 
before the alignment was settled, and the difficulties en- 
countered in their construction were very great. The through 
lines to Raichtir, Jubbulpore, and Nagpur were opened in 
1871, 1870, and 1867. In 1885 the Indian Midland system^ 
was undertaken by a company under a limited guarantee; 
it extends from Itarsi on the Great Indian Peninsula to Agra 
and . Cawnpore, with branches to Manikpur, Katni, Ujjain, 
and Baran. The Agra-Delhi chord railway was opened in 

1905 and made over to the Great Indian Peninsula Railway, 
giving it direct access to the granaries of the Punjab and 
Northern India. In 1900 the Great Indian Peninsula con- 
tract was terminated ; and under arrangement with the Indian 
Midland Railway Company that line was amalgamated with 
the Great Indian Peninsula Railway, and leased to a company 
to work, the terms being that if there is any surplus after 
payment of certain liabilities and working expenses, nineteen- 
twentieths shall be paid to Government, and one-twentieth 
to the company. The Great Indian Peninsula system as 
now constituted consists of 2,988 miles, 462 of which are 

^ Portions of this system had been opened previously as short branches. 
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double line, all but 183 miles being on the broad gauge. It 
is the third longest railway in India under one administration 
It passes through sparsely populated tracts of country, but 
it serves several large cities, and forms the route by -which 
mails, troops, and passengers from all parts of India (the 
portion served by the Bombay, Baroda, and Central India 
system alone excepted) travel to and from Bombay en y^oute 
to Europe. Its first-class traffic is thus the highest of any 
railway in India. The number of passengers carried in 1904 
amounted to 22,500,000, of whom 17,000,000 were of the third 
class. It does not carry intermediate class passengers, so 
that the difference between the third class and the total repre- 
sents first and second-class passengers only. The goods traffic 
on the system amounted to 5,000,000 tons. The railway runs 
through the great cotton belt of India in Berar, Khandesh, 
and the Deccan; and, while grain and seeds are the chief 
traffic, it carries more cotton than any other railway, ' the 
quantity in 1904 amounting to 370,000 tons out of 1,500,000 
tons for the whole of India. Its other traffic consists of dye- 
stuffs, metals, oils, provisions, salt, spices, stone, sugar, and 
timber. The Great Indian Peninsula Railway was very costly 
to construct, and, although so favourably placed, it has in 
most years been worked at a loss to the state. The loss, 
however, grows less every year, and in 1904 amounted to only 


4^ lakhs. 

The Madras Railway was the third of the three railways Madras 
commenced as eKperimental lines, under the original form of K-aUway. 
guarantee of 5 per cent. It was projected to run in a north- 
westerly direction to connect with the Great Indian Peninsula 
Railway, and in a south-westerly direction to the west coast 
near Calicut. It has since been extended to Azhikal on the 
west coast above Cannanore, and to Bangalore by a branch 
from Jalarpet. In 1894 a branch to the Kolar gold-fields con- 
structed by the Mysore State, in 1901 the portion of the East 
Coast State Railway between Vizagapatam and Madras, and in 
1903 the Nilgiri metre-gauge railway from Mettupalaiyain to 
Coonoor (now under extension to Ootacamund) were added to 
the system. At the end of June, 1905, the syst^was 1^93 
miles long, of which 48 miles were double line. The contort 
of the company was terminable m 1882, but in 1871 the^ 
for purchase was extended to 1907- The line has always been 
handicapped by the inferiority of the Madras ' 

the difficulties of working increase steamer freights an 
traffic to the Bombay route. The country traverse 1 p P 
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lous and fertile, but part of it is very subject to drought. In 
1904 the number of passengers carried was 14 , 500 , 000 , of 
whom 13,500,000 were of the third class. The goods traffic 
in the same year amounted to 3,000,000 tons, consisting 
chiefly of coal, cotton, dyes, grain and seeds, fruits and vege- 
tables, metals, oils, provisions, salt, spices, sugar, stone, to- 
bacco, timber, and hides and skins. At no period during its 
existence has the Madras Railway earned its interest charges 
during the full year, and in only three half-years has it earned 
any surplus profits. Since the transfer of the East Coast State 
Railway, its income has improved, but it still involves the state 
in a considerable loss, the deficit for 1904 being 234 lakhs. 

_ The North-Western State Railway began its existence as the 
Sind, Punjab, and Delhi Railway, which was promoted by a 
company under the original form of guarantee, and extended 
from Delhi to Multan via Lahore, and from Karachi to Kotri. 
The interval between Kotri and Multan was unprovided with 
a railway, and traffic was exchanged between these places by 
a ferry service on the Indus. In 1871 and 1872 sanction was 
given for the connexion of these two points by the Indus Val- 
ley State Railway. At the same time the Punjab Northern 
State Railway from Lahore northwards towards Peshawar was 
begun. Ill 1886 the Sind, Punjab, and Delhi Railway was 
acquired by the state and amalgamated with these two rail- 
ways, under the name of the North-Western State Railway. 
It has since been extended in all directions and at the end of 
June, 1905, the administration worked 4,028 miles of railway, 
of which 170 miles were double line, and 1,042 miles had been 
built for strategic purposes along the north-west frontier. It is 
now the longest railway in India under one administration. It 
includes the Southern Punjab Railway, constructed and owned 
by a company, and the railways owned by Patiala and other 
Native States in the Punjab. It runs through the wheat grana- 
ries of India, and through some large and populous cities and 
cantonments, but it has been severely handicapped by long 
stretches of strategic and semi-strategic lines. The canal and 
colonization schemes of the Punjab Government have, how- 
ever, given a great impetus to the traffic. In 1903 it covered 
Its interest charges for the first time, and in 1904 yielded a 
profit to the state, after paying all expenses and interest 
charges, of nearly 7.J lakhs. The number of passengers carried 
™ J 9®4 amounted to 25,500,000, of whom 24,060,000 were of 
the third class. The quantity of goods amounted to 6,500,000 
tons, the principal traffic being in grain (chiefly wheat) and 
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seeds, of which 2,250,000 tons were carried, a larger quantity 
than by any other railway in India. The chief rock-salt mines 
in India are situated on the line, and the greater part of the 
Punjab is supplied with salt from this source. The other 
traffic consists of coal, cotton, fruits and vegetables, metals, 
oils, provisions, stone, sugar, timber, and wool. The port for 
the railway is Karachi, and the development of traffic has been 
more rapid than either the port or the railway has been able to 
keep pace with. Both are in process of improvement, and large 
orders have been placed for rolling stock. Several new canal 
and colonization schemes are under construction or contem- 
plation, and there is every prospect of the North-Western State 
Railway proving one of the most successful systems in India. 

The Oudh and Rohilkhand State Railway was another of Oudh aad 
the lines constructed under the original form of guarantee. It 
began on the north bank of the Ganges and ran through Oudh State 
and Rohilkhand, at no great distance from the East Indian 
Railway, as far as Saharanpur, where it connects with the North- 
Western State Railway. For many years it had no continuous 
connexion at its eastern extremity, and it was not till 1887 that 
the bridge over the Ganges was completed and the line was 
linked with the East Indian Railway. A chord line has since 
been constructed from Benares to Lucknow, and a branch 
from Fyzabad to Allahabad, the bridge over the Ganges com- 
pleting this latter connexion having been finished in 1905. 

To effect a connexion between the metre-gauge systems to 
the north and those to the south of the Ganges, a third rail 
was laid between Burhwal and Cawnpore. With the exception 
of this link of 80 miles, the entire system is on the broad gauge 
and is 1,277 miles long. The company’s contract expired in 
1889, when the railway was purchased by the state and has 
since been worked as a state railway. It runs through some 
of the most populous and fertile tracts of India, and really 
holds the shortest route between Bengal and the Punjab ; but 
in consequence of not having direct access to Calcutta, its 
traffic has to a large extent been local. Like all the original 
railways, it has few feeder lines of its own and is thus depen- 
dent on other railways. The metre-gauge systems are now 
threatening to divert part of tlie traffic which it has hitherto 
carried. It serves the two hill stations of Mussoorie and Naini 
Tal, and the two very sacred towns of Hardwar and Benares. 

Its passenger traffic in 1904 amounted to 9,750,000 persons, of 
whom 8, 7 5 0,000 were of the third class. The goods traffic in the 
same year was 2,500,000 tons, consisting chiefly of coal, cotton, 
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gram and seeds, metals, opium, salt, sugar, and timber. Up 
to 1898 the line never earned its interest charges and was 
always worked at a loss to the state. Since then it has yielded 
a small profit. 

The South Indian Railway is the last of the original guaran- 
teed lines. It was begun by the Great Southern of India Rail- 
way Company as a broad-gauge line, but was converted in the 
seventies to the metre gauge, as it was thought that the same 
capital would allow of more mileage being constructed on the 
latter gauge. The line has been extended since it was first 
projected, and now serves the whole of Southern India south 
of the south-west line of the Madras Railway. It is 1,353 
miles long, and is connected with the Southern Mahratta metre- 
gauge line at Dharmavaram. Between Tuticorin and Ceylon 
a ferry service has been arranged by which traffic of all kinds 
is booked in connexion with the railway. The line passes 
through populous districts, with many places of pilgrimage on 
or near it, notable among which is Rameswaram. The pas- 
senger traffic is consequently heavy, amounting in 1904 to 
19,000,000 persons, of whom 18,500,000 were third class. Un- 
like every other railway in India, the goods traffic yields less 
revenue than the passenger, the earnings being 58|- and 73-| 
lakhs respectively. The quantity of goods carried amounted 
to 3,500,000 tons, consisting chiefly of cotton, fruits and vege- 
tables, grain (chiefly rice) and seeds, metals, oils, provisions, 
salt, spices, sugar, and timber. In 1891 the company’s con- 
tract expired and the line was purchased by the state, but 
leased to the company to work. Up to 1899 it only once 
covered its interest charges and was worked at a loss to the 
state. Since that year, however, it has yielded profits regu- 
larly to the Government, amounting in 1904 to lakhs. 

The Southern Mahratta Railway was begun as a branch from 
Hotgi to Gadag for protective purposes against famine. In 
1883, in consequence of a treaty entered into with the Portu- 
guese Government for its connexion with the Portuguese Rail- 
way from Marmagao to the frontier, it was extended to Castle 
Rock, and also to Poona and Bellary. It has since been 
connected with Bezwada, where it joins the Madras and 
Nizam’s Railways, and with the system of railways constructed 
in the Mysore State. It was promoted by a company under 
a guarantee, and is constructed on the metre gauge. The 
system comprises 1,687 miles of line, including the Mysore 
Native State Railways and the Portuguese Railway, which was 
leased to it in 1902. It serves the southern part of the 
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Bombay Presidency, the northern part of the Madras Presi- 
dency, and the State of Mysore. The country traversed 
is sparsely populated in many parts and is very subject to 
drought. The number of passengers carried in 1904 was 
7,250,000, of whom 7,000,000 were of the third class. The 
quantity of goods carried amounted to 1,250,000 tons, consist- 
ing chiefly of cotton, dyes, grain and seeds, metals, oils, 
provisions, salt, spices, stone, sugar, and timber. Prior to the 
transfer of the W est of India Portuguese Railway to its manage- 
ment, all traffic to and from Europe had to pass through 
Bombay, either by way of Marmagao and a local steamer 
service, or via the Great Indian Peninsula Railway. A 
through service with Europe via Marmagao has now been 
arranged for, which, in relieving the traffic from the necessity 
of passing through Bombay, will also ultimately free it to 
a large extent from the pressure of competition, though the 
immediate effect of the change has been the cancelment by the 
Great Indian Peninsula Railway of the agreements, the object 
of which was to prevent unrestricted competition. The line 
runs through very hilly country and its working expenses have 
consequently been high. It has never earned its interest 
charges and has always been worked at a loss to the state, the 
loss being intensified by the condition in the contract that 
a quarter of the net earnings must be paid to the company 
before interest charges are deducted. The loss in 1904 was 
more than 21^- lakhs. The contract is terminable in 1907. 

The principal Native State Railways are : the Nizamis, Native 
constructed by a company under a guarantee from the Hydera- l^^ilways, 
bad State; the Kathiawar system ot railways, constructed by 
subscriptions among the several Chiefs in Kathiawar; the 
Jodhpur-Bikaner Railway, constructed by the Jodhpur and 
Bikaner Chiefs ; the system of railways in the Punjab, con- 
structed by the Patiala, Jind, Maler Kotla, and Kashmir Chiefs ; 
and the railways in Mysore, which were constructed by the 
Mysore State. All except the last have proved profitable 
investments for the several States; and though the Mysore 
railways do not cover their interest charges, they have helped 
to develop the State to an extent which would not have been 
possible without them. 

Roads 

The principal roads in India are of good quality, being General, 
carefully aligned, provided with broad metalled surfaces, 
wide cesses and berms, sufficient side and through drains, 
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substantial bridging or suitable ferries, and shaded by well- 
grown trees. Subsidiary to these are roads of every degree, 
from the bridged, metalled, but narrower second-class roads 
down to the tortuous steep hill paths, or the unbridged 
and unmetalled embankments, to be found in backward 
districts. 

The total mileage of roads now existing is considerable, 
though the country is still very inadequately provided with 
communications that are efficient in the rainy season. The 
need for substantial roadways was not, however, severely 
felt in the past; and as their provision was only seriously 
undertaken about 1840, it is permissible to contemplate the 
present state of affairs with some satisfaction. But the rapid 
development of trade in recent times, due to the extension 
of the railway system into tracts ill provided with other means 
of communication, has lately accentuated the need for more 
adequate facilities for moving produce and goods to and from 
the railways, a need which is likely to be enhanced in the 
near future by the introduction of motor traction on existing 
roads. 

Before the advent of British rule, roadways in the modern 
sense \7ere practically unknown ; and even after its establish- 
ment there were few to be found, except within urban limits, 
until 1839, when it was decided to make a strenuous effort to 
connect Calcutta with Delhi by means of a good metalled road 
suitable for wheeled vehicles, with bridges over small streams 
and ferries over the larger rivers. The level plains of India, 
scoured by streams which, for eight months or more in each 
year, are passable without difficulty by the conveyances gener- 
ally used in the country, offer so small an obstacle to inter- 
course between different localities that, up to the end of the 
eighteenth century, there was no demand for prepared tracks 
even for military purposes, transport being chiefly effected by 
pack animals travelling along the village pathways, while 
travellers could ride or be conveyed in palanquins. ‘ From a 
military point of view,’ as observed by Sir G. Chesney in 
chapter xvii of his Indian Polity,^ ‘this state of things had even 
its advantages. The want of roads taught Indian armies how 
to do without them. The whole system of military transport 
and supply being necessarily adapted to a roadless country, the 
ordinary requirements under this head during peace differed in 
no material degree from the requirements of a time of war. All 
the subsidiary military establishments were framed on a scale 
and plan to admit of the troops moving readily across country 
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in any direction ; and when regiments were transferred from 
one station to another in ordinary course of relief, they took 
the field just as completely as if they were about to enter ■ 
on a campaign. Thus to pass from a state of peace to 
that of war involved no change of system ; the ordinary 
business of peace time constituted, in fact, a regular training 
for campaigning ; on the breaking out of war nothing had to 
be improvised, and the troops took the field without difficulty 
or confusion. Succeeding, as did English rule, to the state 
of constant warfare which had obtained throughout the 
country, this preparedness for action was a necessary condi- 
tion. It explains the extraordinary promptitude with which 
the wars of the Indian army have been so frequently 
entered on.’ 

On the other hand, the necessity of maintaining a right 
of way and providing security to life and property on fre- 
quented routes was never lost sight of; and the Mughal 
emperors, in particular, concerned themselves to mark out and 
guard the routes most used by the caravans which carried 
traders and goods from one end of India to another. 

Among these were the important tracks from Mirzapur to 
the south (known as the Great Deccan Road), from Agra to 
Ajmer, and from Allahabad to Jubbulpore, which were kept 
open by the British until after the Mutiny. There were also 
two or three established trade routes from Delhi : one passing 
through Muttra to Agra, and thence, via EtSwah, to Allahabad; 
another running via Garhmuktesar, MorSdab5d, Bareilly, Sandl, 
and Rae Bareli to Benares and on to Patna ; and a third 
following the alignment of the present Grand Trunk Road 
from Delhi to Aligarh. The old kos mindrs or brick pillam 
which marked these, and various routes in the Punjab, still 
exist in many places. The roads were generally guarded at 
intervals by posts {chaukis ) ; between the chaiikis the tracks 
were marked out by stones, pillars, or avenues of trees. The 
zamindars through whose lands the roads ran provided watch- 
men {chauktddrs) and were allowed to levy a small toll on the 
passing traffic. The amalguzdrs, or magistrates, were respon- 
sible for all goods stolen within their jurisdiction. The 
security thus given was probably fairly efficient; for when, 
towards the close of the eighteenth century, Jonathan Duncan, 
then Resident at Benares, abolished the chaulii fees on the 
roads leading to Benares, the merchants at first objected on 
the ground that they would prefer to go on paying rather than 
run the risk of being robbed. 

D d 2 
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Roads in In the early period of British rule matters did not advance 
part^ofthe improvement of roads was undertaken chiefly 

nineteenth with a view to facilitate postal communication ; and until the 
century, various sections which afterwards formed the Grand Trunk 
Road from Calcutta to Delhi were commenced^ the idea of 
providing for wheel traction was hardly entertained. In the 
Bengal Presidency the duty of opening and maintaining local 
roads was imposed on the zammdars ; and, under Regulations 
VII of 1822 and IX of 1833, a cess of i per cent, on all 
temporarily settled estates was levied, in order to form a ‘road 
fund ^ to defray the necessary expenses. Any surplus accruing 
from this fund, after the supply of local needs, was applied to 
the improvement of main roads. 

How backward was the state of affairs, and how lacking in 
proper organization, may be gathered from the following ex- 
tracts from Shore’s Notes on Indian Affairs, vol. i. Under 
date May, 1833, he writes : 'As to the roads, excepting those 
within the limits of the civil stations, 16 miles between Calcutta 
and Barrackpore is all that we have to boast of. In addition 
to this the foundations of a road between Benares and Allah- 
abad, and of one between Jubbulpore and Mirzapur, have been 
commenced, and an attempt is now making for another between 
Allahabad and Delhi ; but unless the construction of these 
roads be on a better plan, and the provision for keeping them 
in repair on a better footing, than has been the case with 
the attempts hitherto made by the English in road-making. 
Government might just as well spare their money.’ He pro- 
ceeds to say that the road between Calcutta and Benares was 
no better than the ordinary unmade track except just after the 
annual repairs, which were soon washed away by the rains, 
and adds: 'A few years since Government were pleased to 
the town duties to the improvement of the roads, 
and immense benefits resulted from the exertions of local com- 
mittees in consequence ; but scarcely were they carried into 
effect when orders were issued to suspend all future works, and 
the duties were again carried to the account of Government, 
while no provision was made for keeping in repair what had 
already been done, for which purpose a very small expense 
would have been sufficient.’ 

Control by The main roads were at that time under Military Boards, 
Bolrd?^ Presidency, without sufficient powers either 

financial or administrative. Later, an attempt was made to 
give a general control over local road operations in Bengal and 
Northern India to the Military Board in Calcutta, but without 
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the necessary increase of authority. This Board, in October, 
1839, received orders to join up the various roads between 
Calcutta and Delhi, and to bring them into good order. 

The reports made by the Bengal Board to the Governor- 
General from 1841 to 1849 show clearly the chaotic conditions 
under which the provision and maintenance of the principal 
roads were then carried out. The actual work was effected 
by the Provincial authorities through their own officers ; and 
funds were supplied, sometimes directly by the Supreme 
Government, sometimes by the Local Government, and on 
occasion partly by Government and partly by the zammdars 
and traders directly interested, sometimes even by donations 
from the great nobles and Rajas whose territories were tra- 
versed by the roads in question. In 1841 the Board reported 
that, owing to the orders of 1839 to push on work with the 
utmost rapidity, the cost of metalling the Allahabad-Delhi road 
had risen from Rs. 1,740 to Rs. 2,702 per mile. Referring to the 
same orders, the Board further reported that the work between 
Allahabad and Delhi had, in consequence, ^been carried out 
with undue haste to the prejudice of the work itself. Metalling 
can be best done in the rainy season, but a great portion of 
this work has been carried on in the dry season, and owing to 
a want of water the executive officers themselves complain 
of the badness of their own work.’ Of the portion of the 
Grand Trunk Road between Burdwan and Benares, it was 
stated that when the work then in hand was finished ‘the 
distance metalled will be 203! miles, leaving 137J miles 
which, it is believed, will not require this operation/ a remark 
which shows that, even at that date, the standard aimed at 
was not very high. 

In the Board’s report for 1849 stated that nearly 

49 lakhs had been expended on the formation of the Grand 
Trunk Road since its commencement up to April 30, 1848, 
and the probable expense of completing it was estimated at 
a little over 33 lakhs. This sum apparently included the cost 
of the prolongation from Delhi to Meerut and Karnal, neces- 
sitated by military operations in the Punjab, Referring, in the 
same report, to the road from Jubbulpore to Kamptee, about 
150 miles in length, the Board states that ‘this portion of the 
Great Deccan Road is neither raised nor metalled, and has 
a surface width generally of 20 feet, extending in some places 
to 30 feet, except at the hill and nuUah ghats ^ where the road 
is only 18 feet/ Constant references are also made to the 
necessity of postponing the erection of staging bungalows 
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ments. 
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road con- 
struction. 


and other necessaries ‘ with reference to the present finanri,! 
difficulties.’ ^ The powers of supervision exercised by the Mili- 
tary Board in Calcutta were as extensive as its financial and 
executive authority was limited. It reports almost in the same 
breath about petty culverts near the Aeng Pass in the Arakan 
Hills, the supply of dongas (canoes) for ferries in the Khasi 
Hills, the repairs to chaukis in the Raipur junales the 
of ca„so,a,s in Mlllwa, and ,he Enfciing of hil ithi 5eS 
Darjeeling or from Mussoorie to Simla. Happily, about this 
time^ a properly constituted department for carrying out civil 
public works^ was formed in the newly annexed Punjab by 
Captain Napier (afterwards Lord Napier of Masdalai- anH 
.h» ™ » snccoo.f.1 ,ha, in ,854-5 .ho 
were abolished, and Public Works Departments were organized 
m all the Provinces, under the general control of the Supreme 
Government exercised through its newly constituted Public 
Works Secretariat ’. After this reform progress in road-making 
became much more methodical, and the up-keep more satis- 
factory, than had previously been the case. It should, however, 
be mentioned that, even in the last years of the Bengal Board’s 
Ngime, considerable progress had been made in the construc- 
tion of metalled roads between the large cities of the North- 
Western Provinces, which was mainly due to the Lieutenant- 
Governor, Mr. Thomason (1843-53). 

About the same tiriie the construction of railways began 
to have a considerable influence on the function and rharacter 
0 new roads. With the extension of the railway system, it has 
become more and more necessary to build roads in a direction 
which will enable them to feed rather than compete with the 
newer means of communication ; and greater demand for 
metalled roads has also been aroused. In 1823 Mr. Malony, 
when advocating an improvement in that portion of the Great 
Deccan Road which lies between Nagpur and Jubbulpore, 
represented that ‘ the actual amount of local produce was in 
excess of the consumption,’ and that ‘ for the prosperity of the 
country cheap and easy communication for the exportation of 
the excess of produce was indispensable.’ This remark states 
Shortly the chief object with which roads were generally con- 
s ructed in the first half of the nineteenth century ; and as the 
arvest season coincided with the drying up of the rivers, 
ere was^not much need for bridges except on the great 

rv \ these permanent bridges have 

o o IS ay been provided over many of the larger rivers, 

See Vol. IV, chap, x, Phblic -Works Organization. 
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ferries or floating bridges doing duty in their place. The 
majority of early roads were, therefore, merely embank- 
ments across low-lying places, with easily graded approaches 
to river banks, and cleared and levelled surfaces elsewhere. 

With the introduction of railways the circumstances altered, 
and there arose a demand for bridged and metalled comnium- 
cations which would give access to the railway line at all times 
of the year. In some cases, no doubt, old routes have to a 
certain extent been superseded by railways as a means of 
throuch communication; but on the whole the influence of rail- 
wis has been in the direction of stimulating progress in road 
construction and developing the traffic to be carried. 

Another great factor in stimulating the construction and Influence 
up-keep of roads has been the extension of local self-govem- 
ment. As will be seen from chapter ix of Volume IV, the govem- 
number of municipalities which are responsible for the up-keep ““t- 
of roads within their limits was largely increased between i860 
and 1870, and their powers were considerably enhanced in 
pursuance of the policy of local control over local affairs 
initiated by Lord Mayo in 1870-1 and developed by Lord 
Ripon in 1881-4. As a result, too, of these latter measures, 
most Provinces of British India are now provided with District 
and Sub-District boards, whose primary duty it is to apply the 
funds at their disposal from the land-cess and other sources of 
local income to the maintenance and improvement of local 
communications. Accordingly, just as the substitution of 
Provincial Public Works Departments for the old Military 
Boards and the financial decentralization effected by Lord 
Mayo and Lord LyttonS enabled the Government of India to 
transfer most of the responsibility for road work to the Local 
Governments, so the. extension of local self-government carried 
the process of decentralization a step farther, and enabled the 
Provincial Governments to delegate a large portion of their 
functions in this respect to District boards. In each case the 
extension of local control was accompanied by considerable 
improvement in local communications. In Madras decentraliza- 
tion has been carried so far that nearly all the roads m e 
hands of local bodies, but in most Provinces the Local Govern 
ment still maintains the main lines of communication. Iti 
Madras and Bengal, the District boards employ an i^^dependen 
staff to deal with the roads and other local public works 
within their charge : elsewhere the road work sanctioned y 

1 See Vol. IV, chap, vi, Finance. 
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Department. The labour of the worker-s wlioin the Government 

has to support in times of famine is also la^xgely devoted to 
roadmaking. 

Present With the Constitution of a suitable oxgankcion to look aft^r 

*e business of road-building and mainte nan ce, a methodical 

roads. classification of existmg and future roads became necessary 
and all roads are now classed as follows : 

Class I. Metalled. 

{a) With bridges or femies, and dra ined throughout 
{6) Partially bridged and drained. 

« 11. Unmetalled. 

(a) With bridges or ferries, and drained throughout. 
{t) Partially bridged and draine d, 

III. hanked and surfaced, lout not draancri. 

IV. Banked, but not surfaced : pamtkHy bridged and 
drained. 

V. Cleared, and partially bridged ana drained. 

VI. Cleared only. 

Most of the Class I (a) roads, and some of the others, have 

avenues of trees planted along them ; and although it is no 

onger necessary to build chauMdart huts om tbe main routes 

It IS usual to provide rest-houses and scarns for travellers 

along all roads on which the amount of taflfic justifies the 
expenditure. 

Most Indian roads are metahed with brokien brick Uthoa) or 
with (nodular limestone), in the abs ence of stone and 
gravel, which are not procurable over vas t ar eas. The expense 
o iriamtenance is somewhat high, and is greatlj increased by 
the inferior character of the wheels of native conveyances. 

The cost of buildmg roads depends laxgeLjorn the nature of 
e country through which they pass, and v.aries so greatly in 
I India that to quote avenge figures would be 

misleading. Thus the roads are rendered ei^peasive in Bengal 
by the necessary embankments, the large armoumt of drainage 
to be crossed, and the inferior nature of the metalling S* and 
n Bombay and parts of Madras by the hill^i character of the 

oiav &d it difficult to 

miles in everv di r 7 flat country exlen-tling^ tor several hundred 

found thron^Lut S wh^ eJert ‘ 

be brouo-hr extent. Such is Bengal. Slone, if used, must 

«a substitute for it 

G Chesnev’s imperfect oae of brolcen bricks.— ’Sir 

lx. Chesnej s A,;,/;, (third 
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country. Xlie cost of maintenance varies from similar causes, 
and also, ia the case of roads maintained by local bodies, with 
the amounts these can afford to allot. 

In former times the roads were, in certain cases, built and 
main tainted by forced labour, but this is no longer the case. 

It used also to be customary to levy tolls at all ferries and 
large bridges, and at many other intermediate spots. The 
number of places at which tolls for the use of roads are now 
levied is (eiccept in Madras) comparatively small; and these 
are chiefly at ferries, where the toll is in the nature of payment 
for service rendered, and on hill roads whose up-keep is ex- 
ceptionally expensive. 

Roads and railways together have revolutionized the methods Convey- 
of transport, causing pack animals to be almost entirely dis- 
placed by wheeled vehicles throughout the greater part the 
country. In olden times hackeries hardly existed outside the 
large towns ; and though we know, from Tavernier, that heavy 
wagons drawn by five or six pairs of oxen were used in the 
plateaux an d elevated tracts of Central and Southern India, 
these had to be steadied with cords at the river banks and 
other bad places, where too they often • had to be unloaded. 
iJght springhess carts drawn by a pair of oxen could carry 
travellers 30 or 35 miles a day under favourable circumstances. 

The commerce of the country was, however, as already stated, 
chiefly dependent on pack animals for transport, and enormous 
caravans of these used to traverse the Peninsula, carrying 
merchandise from one point to another. At the present time 
it is only where railways have not yet penetrated that pack 
transport has preserved any important share of long-distance 
traffic, though in sandy or hilly tracts a considerable amount 
of local traffic is still dependent on this means of conveyance. 

In several instances well-built roads have been wholly or Railed 
partly utilized for the purposes of light railways and tramways, 
and an increase in railed roads of this description has been 
strongly advocated. It will always, however, be necessary to 
provide conomnnications which can be utilized by the con- 
veyances and vehicles in general use by the people, and care 
is therefore taken, when granting concessions for laying light 
tramways on existing roads, to safeguard the public interests 
in this onatter. Whether in the future self-propelled vehicles 
will supersede steam tramways or give a new impetus to their 
provision is a problem which events alone can solve. Should 
it prove that such vehicles, running on an open road, can 
compete economically with those running on rails, the result 
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will prove an immense benefit to India, which now possesses 
a fairly large mileage of suitable roadways. 

Statistics. The collection of statistics regarding roads in India has 
never received much attention, for their classification, the 
circumstances under which they are constructed, the demands 
which they meet, and the funds available for their up-keep 
vary so greatly in different parts of the country that there is no 
common object to be served by their compilation. The follow- 
ing figures will, however, give a fair idea of the road mileage 
of British India in 1901-2 : — Total length of metalled roads 
about 37,000 miles, the up-keep of which is divided pretty 
equally between Government and local authorities; total length 
of unmetalled roads about 136,000 miles, of which about five- 
sevenths are maintained by local bodies. The above statistics 
relate to roads under regular maintenance. There are also 
a number of roads which are repaired or re-constructed at 
irregular intervals, e.g. during famines, and others which are 
maintained by the Forest Department or by the owners of large 
private estates. In the same year, the total gross outlay 
(excluding that by municipalities) on ‘ civil works,’ of which 
roads constitute the most important item, was 5| crores, of 
which if crores was contributed by local boards. 
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APPENDIX 

Statistics of Railway Progress 

TABLE I 

General Results of Working 


Year. 

Gross 
earn ini’s 
(in lakhs 
of rupees). 

Working 
expenses 
(in lakhs 
of rupees). 

Net earn- 
ings 

(in lakhs 
of rupees). 

Percentage 
of expenses 
on gross 
earnings. 

Gain or loss to the 
State (in lakhs 
of rupees). 

1861 

99 

58 

41 

59 

1 Information not 

1871 

<>.59 


2,91 

56 

5 available. 

1 88 1 

I 4 j 32 

7,07 

7.25 

49 

“39 

1891 

24,04 

11,30 

12,74 

47 

— 3 

1901 

33 />° 

15.72 

17,88 

47 

+ 1,15 

1 904 

39 . 6 s 

18,78 

20,87 

A 7 

+2,63 


TABLE II 

Mileage open for Traffic at Different Periods, 

WITH Total Outlay 


Year. 

1 

5 ' 6 '^ \ 

gauge. 

3' 3 ^" 
gauge. 

2' 6 " 
gauge. 

2' o'' 
gauge. 

Total 
of all 
gauges. 

Total 
outlay 
(in crores 
of rupees). 


Miles. 

Miles. 

Miles. 

Miles. 

1 

Miles. 


1861 

2.587 

f « * 

* « • 

• • • 

1,587 

34 

1871 

5,057 

17 

« t • 

V • # 

5,074 1 

90 

1881 

6,960 

2,803 

78 

49 

9,890 1 

141 

1891 

10,06 a 

6,918 


79 

17,308 ; 

i 

221 

1901 

14,047 

10,506 

548 

$62 

25,363 

339 

1905 ) 

June 50 ) 

14.938 

11,850 

939 

i 

I 

327 

28,054 

359 















TABLE III 

Railway Mileage open for Traffic at the End of June, 1905, showing Gauges and 
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TABLE V 

Average Rates charged for Passengers and Goods 


Year. 

Passengers per Mile. 

Goods . 
(per Ton 
per Mile). 

First Class. 

Second Class. 

Intermediate 

Class. 

Third Class. 


Pica. 

Pics. 

Pies. 

Pies. 

Pics. 

1881 . 

13.01 

4*75 

4.04 

2.55 

7-95 

1891 . 

12.32 

4.92 

3.11 

2*33 

6-75 

1901 . 

12-75 

5*49 

3.09 

2.31 

5-77 

1904 . 

13*41 

5-69 

3.09 

2*34 

5*39 


TABLE VI. Tonnage of Goods carried and Earnings 


i88i . 


Grain and 
Seeds. 



Coal. Cotton. Salt. 


Sugar. 


Total 
(including all 
other goods). ^**®**^^^* 



4 ^ 

tf) 

c 

O 3 



i3»3H 9 »s 6 2,309*169 

26,159 IS, 61 4,438,993 

43,392 21,24 7,061,865 
52,051 25,19 8,974,477 
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TABLE VII 


Dates of Expiration of Contracts with Companies 

WHICH OWN OR WORK PRINCIPAL RAILWAYS. 


Companies. 


Assam-Bengal 
Bengal and North- j 
Western - j 
Bengal-Dooars 
Bengal-Nagpur . 
Bombay, Baroda, and ) 
Central India j 
Burma . . . . 

Delhi-Umballa-Kalka . 
East Indian . 

Great Indian Peninsula 
Indian Midland . 
Madras 
Nizam’s 

Rohilkand and Kumaon 
South Indian 
Southern Mahratta 
Southern Punjab . 

I Tapti Valley 


Date of contract. 

Date on which 
contract expires. 

April 26, 1892 

Dec. 31, 1921 

Dec. 12,1882 

Dec. 31, 1932 

April 27, 1891 
Mar. 9, 1887 

Dec. 31, 1919 
Dec. 31, 1913 

Nov. 21,1855 

Dec. 3‘i, 1905 

Mar. 9, 1897 
Feb. 12,1889 
Dec. 22, 1879 
Dec. 21, 1900 
Oct. 2, 1885 
Dec. 22, 1852 
Dec. 27, 1883 
Oct. 12, 1882 
Nov. 24, 1890 
June I, 1883 
Aug. 13, 1895 
Aug. 28, 1896 

Dec. 31, 1921 
Dec. 31, 1916 
Dec. 31, 1919 
June 30, 1925 
Dec. 31, 1910 
Dec. 31, 1907 
Dec. 31, 1913 
Dec. 31, 1932 
Dec. 31, 1910 
June 30, 1907 
Dec. 31, 1923 
Dec. 31, 1921 


Original. 


»> 

Renewed. 


Original. 


a 

Renewed. 


Original. 


TABLE VIII 

Comparative Statistics of Railway Development in 
THE Principal Countries of Europe, the United 
States of America, Japan, and India 


Country. 


United King- ) 
dom (1902) \ 

France {1902) . 
Germany (1901) 
Austria-Hun- ) 
gary (■1901-2) J 
Italy (1903) ^ . 

Russian Empire ) 
(1902) \ 

United States j 
(1903) \ 

Japan (1901 -2) 
India (1905) 


Area in 
square 
miles. 


Population, 


207,050 

208,830 

341,330 

110,550 

3 > 5 < 57 , 56 o 

161,113 

i>765,i87^ 


38,961,950 

56,367,180 

45»405»27o 

32.961.000 
129,004,520 

76,303,400 

46.634.000 
294^884,567* 


Rail 

mileage 

open. 


121,027 42,372,556 22,152 


24,249 

32,878 

22,917 

9,960 

37,287 


Inhabit- Square 
ants per miles 
mile of per mile 
line. of line. 


i» 9 i 3 

1,607 

1,714 

1,981 

3,309 

3,460 



Of 1901. including Portuguese and French Possessions, but 
escludmg Aden, the Andamans, Nicobars, lad Laccadives. ss s, out 

T Mileage open on June 30, 1905. 
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TABLE IX 


Railways worked by each Railway Administration on 

June 30, 1905 


1 

Name of Railway by 
which each system 
is worked. 

Total 

mileage. 

Railways comprising system. 

Mileage. 

Gauge. 

I 

Assam-Bengal . 

775 

Assam-Bengal* 

740 

Metre- 




Noakhali (Bengal) f 

35 

>9 

2 

Baraset-Basirhat 

26 

Baraset-Basirhat f . 

26 

2' 6 " 

3 

Barsi 

22 

Barsi f . 

22 


4 

Bengal and North- 






Western 

1,468 

Bengal and North-West- 






ern f . 

902 

Metre. 




Tirhoot * . . . 

566 


5 

Bengal-Dooars . 

153 

Bengal-Dooars f 

36 

}} 




Bengal-Dooars Exten- 






sionsf. 

II7 

yy 

6 

Bengal -Nagpur . 

3,039 

Bengal -Nagpur * 

1,696 

Broad. 




Jubbulpore-Gondia * 

230 

2' 6" 




Mohurbhanj % • 

32 





Parlakimedi . 

25 





Raipur-Dharatari * . 

56 

}} 

7 

Bhavnagar-Gondal- 






Junagad-Porbandar 

485 

Bhavnagar-Gondal-J una- 






gad-Porbandar § . 

S34 

Metre. 




Dhrangadra§ . 

21 

,1 




Jamnagar § . . . 

54' 

}f 




Jetalsar-Rajkot § 

46 


8 

Bombay, Baroda, and 






Central India , 

3,022 

Abmedabad-Dholka f 

33 

fy 




Ahmedabad-Parantij f . 

55 





Bombay, Baroda, and Cen- 






tral India f . 

504 

Broad. 




Gaekwar’s Dabhoi % 

95 

2^6" 




Gaekwar’s Mehsana t 

93 

Metre. 




Godhra-Rutlam-Nagda ♦ . 

141 

Broad. 




Nagda-Ujjain J 

34 





Palanpur-Deesa * . . 

17 

Metre. 




Petlad-Cambay J 

33 

Broad, 




Rajpipla t , 

37 

2^6" 




Rajputana-Malwa * . 

1,78.^ 

Metre. 




Tapti Valley 4 

156 

Broad. 




Vijapur-Kalol-Kadi % 

41 

Metre. 

9 

Bukhtiarpur-Behar . 

18 

Bukhtiarpur-Behar t 

18 

2' 6" 

10 

Ikirma 

Ij 340 

Burma* .... 

D340 

Metre. 

11 

Darjeeling-Himalayan 


Darjeeling-Himalayan * . 

51 

2'o" 

12 

Deoghur . 

s 

Deoghur f . . 

5 

Metre. 

13 

Dibru-Sadiya 

86 

Dibru-Sadiya f 

78 





Ledo and Tikak-Marghe- 






ritaf . . . 

8 



* State line worked by company. f Line owned and worked by company, 

t Native State line worked by company. § Line owned and worked by Native State. 






4i6 


THE INDIAN EMPIRE 


[chap. 


TABLE IX {continued) 

Railways worked by each Railway Administration on 

June 30, 1905 


No. 

Name of Railway by 
which each system 
is worked. 

Total 

mileage. 

3 > <ti^» 

Eastern Bengal . 

1,272 


East Indian 

2,225 

16 

Great Indian Penin- 
sula 

2,988 

17 

18 

19 

Howrah-Amta . 
Howrah-Sheakhala . 
Jodhpur-Bikaner 

37 

20 

S34 

20 

21 

22 

Jorhat . . 

Kalka-Simla 

Madras * . . 

30 

59 

ii 4 y 3 

23 

Morvi , * 

, 

1 

90 

24 

Nizam’s Guaranteed 
State 

742 

25 

North-Western . 

] 

4,028 



i 

] 

] 

] 

] 

( 

k 


Railways comprising system. 


CoochBehar*. 

Eastern Bengal f 
Eastern Bengal f 
Eastern Bengal f 
Mymensingh-Jamalpur- 
Jagannathganj t • 
Delhi-Umballa-Kalka § 
East Indian § . 

South Behar jj . 

Tarkessur || 

Agra-Delhi Chord §. 
Bhopal-Itarsi (British se 
tion) § . 

Bhopal-Itarsi (Native State 
section) U . 
Bhopal-Ujjain If 
Bina-Goona-Baran Tf 
Great Indian Peninsula § 
Gwalior If . . . 

Indian Midland § 

Howrah- Amta I1 
Howrah-Sheakhala H 
Jodhpur-Bikaner** . 
Jodhpur-Hyderabad ff 
Jorhatf . 

Kalka-Simla H . 

Kolar Gold-fields ^ . 
Madras {| . 

Madras (North-east line) 
Nilgiri 

Sboranur-CochinU , 
Morvi** . 

Morvi** . 


ley«ir 


Southern Punjab 


4 » 


Mileage. 

Gauge. 

34 

2' 6 " 

495 

Broad. 

(>37 

Metre. 

55 

2' 6 "' 

51 

Metre. 

162 

Broad. 

1,962 

)»■ 

79 

)f 

22 



a 

120 



it 

i 3 

it 

44 

it 

113 

tf 

146 

Jf 

1,562 

it 

183 

2' 0^' 

807 

Broad. 

37 

2'o" 

20 

it 

710 

Metre. 

124 

>> 

.^0 

2'o" 

59 

2' 6" 

10 

Broad. 

904 

it 

497 

JJ 

17 

Metre. 

65 

JJ 

73 

Metre. 

17 

2' 6" 

21 

Broad. 

391 

Metre. 

330 

Broad. 

6 

2' 0" 

16 

Broad. 

92 

3' 6 " 

79 

Broad. 

3, '86 

JJ 

40 

2'6" 

107 

Broad. 

502 

a 


State line worked by state agency. f State line worked by the state. J Com- 
Xiy s line worked by state a.£6ncv- § Sta-telmp. wnrlrprl Kv || Line owned 

^ Line owned aUd 


and worked by company, 
worked by Native State. 


Native State line worked by company, 
ft State line worked by Native State. 
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TABLE IX i^ofitinued) 


Railways worked by each Railway Administration on 

June 30, 1905 


No. 

Name of Railway by 


Railways comprising system. 

Mileage. 


which each system 
is worked. 

mileage. 

Gauge. 

26 

Oudh and Roliilkhand 

1.277 

Cawnpore-Burhwal * 

80 

Metre. 



Hardwar-Dehra f . 

32 

Broad. 




Ondh and Rohilkhand * . 

1.165 

» 

a? 

Rohilkiind and Ku- 




maon 

331 

Lncknow-Bareilly J . 

237 

Metre. 



Powayan § . . . 

40 

2' 6" 




Rohilkund and Kumaon § 

54 

Metre. 

28 

Soutli Indian 

1.353 

Karaikkal-Peralam \\ 

15 


Pondicherry 11 . 

8 





South Indian:!; 

L123 





Tanjore District Board ■[[ . 
Tinnevelly-Quilon (British 

99 

» 




section) t 

Tinnevelly-Quilon (Native 

50 

9 t 




State section)** 

58 


29 

Southern Mahratta . 

1,687 

Birur-Shimoga ** 
Guntakal-Mysore Fron- 

38 

Metre. 




tier J . . . 

Hindupur (Yesvantpur- 

120 





Mysore Frontier) ** 

51 





Hospet-KotturJ 

44 

» 




Kolhapur** . 

29 





Mysore-N anjangud ** 
Mysore section (Southern 

16 

age 

» 




Mahratta) X • 





Southern Mahratta t 

1,042 

>> 




West of India Portuguese|l 

51 

>> 

30 

Tarakeshwar-Magra . 

83 

Tarakeshwar-Magra § 

33 

2' 6" 

31 

Tezpore-Balipara 

20 

Tezpore-Balipara § . 

20 

>> 

32 

Thaton-Duyinzaik 

8 

Thaton-Du3dnzaik § . , 

8 

tt 

33 

Udaipnr-Chitor . 

67 

Udaipur-Chitor X’X • 

67 

Metre. 


* State line worked by the state. t Company’s line worked by state agency. ^ t State 
line worked by company. § Line owned and worked by company. I 1 Foreign Govern- 
ment line worked by company. ^ Local Board line worked by company. Native 

State line worked by company. tt Line owned and worked by Native State. 



CHAPTER VIII 


Postal ser 
vice prior 
to 1854. 


Establish- 
meiit of 
the Postal 
depart- 
ment on it 
present 
footing. 


POSTS AND TELEGRAPHS 
/. Post Office 

- Prior to the year 1837 India possessed no general postal 
system. A few lines of mail couriers, connecting the principal 
towns with the seats of Government, had been established for 
the conveyance of official letters and parcels ; but their use by 
private individuals was conceded only as a privilege on pay- 
ment \ In 1837, under the provisions of Act XVII of that 
year, a public post was established, and the Government 
reserved to itself the exclusive right to convey letters for 
payment in the territories of the East India Company. The 
postmasters of the Presidency towns supervised the working 
of a certain number of Provincial post offices, and provided 
for the conveyance of mails over a few main lines of com- 
munication, while Collectors had charge of District post offices 
and local mail lines. The charges for the conveyance of letters 
were levied in cash, payable in advance, and varied according 
to weight and distance. Thus, the charge for sending a letter 
from Calcutta to Bombay was one rupee, and from Calcutta to 
Agra 12 annas, per tola I 

In 1850 a Commission was appointed to report on the 
working of the Post Office, and the result was the repeal of 
Act XVII of 1837 and the enactment of Act XVII of 1854 
v(the Indian Postal Act). This Act marks the commencement 
of the organization of the Indian Post Office on its present 
footing. Under its provisions the whole department was 
placed under the control of a Director-General ; the office of 
Postmaster-General was separated from that of Presidency 

^ The conveyance of letters by such couriers {kasid, ^atamar, or harkdra) 
was extensively developed under native rule from early times. And it is 
interesting to notice that the vernacular words in Northern India, and 
iaj^pdl in the south and west) are derived, like the English word, from the 
stages at which relays of couriers, or other methods of conveyance, were 
stationed. 

\ A tola is three-eighths of a?i ounce, being the precise weight of a rupee. 
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Postmaster j Postmasters-General were appointed for the direct 
administration and supervision of the postal services of the 
larger Provinces; and Deputy Postmasters-General, at first 
designated Chief Inspectors, for the less important Provinces 
and the principal Political Agencies. Postage stamps were now 
first introduced, and rates were fixed for the conve5^ance of 
letters irrespective of distance. The Act of 1854 remained in 
force till 1866, when it was repealed by Act XIV of that year, 
which was, in its turn, superseded by Act VI of 1898. This 
last Act forms the present legal sanction for the working of 
the Post Office. It supplied certain defects and omissions in 
the previous Act, conferred extended protection and powers, 
and provided increased facilities for postal insurance, the value- 
payable post, and the money-order system. 

The main business of the Post Office is the conveyance and Classes of 
delivery of letters, postcards, newspapers, book and pattern 
packets, and parcels. From 1854 to 1869 the lowest fate of carried and 
inland letter postage was \ anna for J tola. The next charge of 
was I anna for tola; and for weights above -I tola the scale 
progressed by 2 annas per tola, and thereafter by i anna per.Letters. 

^ tola. In 1869 the weight allowed for each rate of postage 
was doubled ; zhe initial charge thus became ^ anna for 
^ tola. This rate continued in force until April, 1905, when 
the weight allowed for ^ anna (now equivalent to a halfpenny) 
was raised to f tola. The charge for heavier letters is i anna 
for if tolas. 

The minimum postage on newspapers was originally i anna News- 
for 6 tolas of weight ; but the rates have from time to time papers, 
been reduced. In October, 1898, f anna was made the 
inland rate for a registered newspaper not exceeding 4 tolas 
in weight, and f anna the rate for a registered newspaper 
exceeding 4 but not exceeding 20 tolas, while an additional 
f anna was charged on every additional 20 tolas or part of 
that weight. The weight allowed for f anna was raised to . 

6 tolas in January, 1904; The postage on packets other than 
newspapers was i anna for 10 tolas until 1878, when it was 
lowered to f anna. 

The Post Office at first carried parcels at rates varying with Parcels, 
weight and distance. In 1870 a uniform rate of 3 annas for 
10 tolas was adopted. In 1873 the minimum charge was fixed 
at 4 annas for 20 tolas, but four years later it was altered to 
8 annas for 40 tolas. The present rates of inland parcel 
postage, which came into force in July, 1901, are— (i) in the 
case of parcels not exceeding 440 tolas in weight, 2 annas for 

£62 
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Registra- 
tion and 
insurance. 


Value- 

payable 

system. 


the first 20 tolas, 4 annas for any weight exceeding 20 but not 
exceeding 40 tolas, and 2 annas for every additional 40 tolas; 
and (2) in the case of parcels exceeding 440 tolas in weight, 

3 rupees for a parcel not exceeding 480 tolas in weight, and 

4 annas for every additional 40 tolas. 

The registration of postal articles w^as one of the additional 
facilities afforded to the public by the Postal Act of 1854, 
superseding the previous practice of giving receipts for all 
letters at the time of posting. The registration fee is now 
2 annas for all classes of articles. 

The insurance of postal articles was introduced in 1878, 
mainly in order to separate valuable articles from the rest of 
the mail. There was at first no restriction on the amount 
for which an article might be insured; but in 1890 a limit 
of Rs. 1,000 was fixed, which was raised in 1898 to Rs. 2,000. 
The insurance fee was reduced in 1905 from ^ to J per cent, 
on the value, subject to a minimum of i anna. The gross 
amount for which articles were insured by the Post Office in 
1903-4 was more than 10 crores of rupees, and the insurance 
fees yielded about 2f lakhs. 

The value-payable, or cash on delivery, system was intro- 
duced into India in December, 1877, and was extended in 
1891 to the postal exchange between India and Ceylon. Under 
this system, the Post Office undertakes to collect from the 
addressee the price specified for payment on certain classes of 
articles sent for sale, and to transmit the money to the sender. 
The following table shows the steady increase in the value- 
payable business of the Post Office since the introduction of 
the system : — 


Year. 

Number of 
articles 
carried. 

Value 
specified for 
recovery (in 
lakhs of 
rupees). 

Commission 
realized 
(in lakhs of 
rupees). 

1880-1 .... 

49.389 

6 

0.1 

1890-1 . . . . 

1,108,888 

1,16 

2.1 

1900 I . • . . 

2,608,888 

3»42 

5*9 

1903-4 . . . ' . 

3,886,297 

4,50 

6.4 


In 1903-4 Calcutta tradesmen realized about 136 lakhs by 
this method, and the tradesmen of Bombay nearly 78 lakhs. 
Entry of In 1875 the Universal Postal Union was established ; and 
India into in the following year India became a member, and a party 
Union, and the Convention which regulates the carriage of letters, 
postage postcards, and packets between all countries of the Union. In 
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1892 India applied the standard Union rates to correspondence rates to 
for all parts of the world, whether within or outside the Postal 
Union; and in 1898 she joined in the scheme for the adoption 
of a uniform rate of postage at the rate of a penny per half 
ounce on letters throughout the British Empire. 

In 1873 arrangements were made for the carriage of parcels Foieign 
to and from England, and for their collection and distribution, 
by the Peninsular and Oriental Steam Navigation Company. 

This was soon followed by the introduction of exchanges of 
postal parcels with certain other European countries, and with 
several British colonies. In 1885 the exchange of parcels 
with the United Kingdom was transferred to the agency 
of the British Post Office, and in 1899 India joined the 
International Parcel Post Union. Parcels can now be 
exchanged by post between India and almost every country 
in the world. 

Prior to 1880 sums not exceeding Rs. 150 could be remitted Inland 
by money order from one District treasury to another. A 
commission of about i per cent, was charged, and the remitter 
had to send the order obtained by him from the remitting 
treasury to the payee, who was required to present it for 
encashment at the treasury of payment. The cost of trans- 
mitting the order was a charge over and above the commission, 
and there was, besides, the risk of the order being lost 01 
stolen in the post unless, forwarded under the security of 
registration. In 1878-9 the District treasuries issued monthly 
(on an average) 20,605 i^ioney orders of the aggregate value 
of 7*4 lakhs, yielding a commission of Rs. 8,823. From 
January i, 1880, this money-order business was taken over by 
the Post Office., The commission remained the same, but 
a radical change was made in the procedure. The remitter 
had only to fill in an application, the Post Office undertaking 
to transmit the money to the payee, and to obtain his acknow- 
ledgement and deliver it to the remitter. The immediate 
effect of this change of agency, by which 5,090 post offices 
of issue and payment were substituted for 321 treasuries, was 
that the business done quadrupled within three months, the 
number of money orders issued in the single month of March, 

1880, being 97,284, of the aggregate value of more than 31 lakhs, 
and yielding a commission of Rs. 36,238. 

Numerous and important improvements have been made in 
the system since its transfer to the Post Office. Among them 
may be mentioned the addition to the form of application of 
a ^coupon,' on which the remitter is at liberty to write a com- 
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of inland 
money- 
order busi- 
ness. 


mniAJv 

mumcation to the payee, which is carried anrT r 
to a. latter, ae payment of money orS S n^^ 

residences of the payees, introduced in iSSei 

»l» in .884, of ae telign,pI,ic “o«v o,/,’ *' 

nse of finger impression for the ident,? f ™' 

wees. The ratn of co„missi„„ 

no, sttnd as follows :-On sums up to iS^, '' 

each Rs. 5 or fraction thereof* and on ct ^ 

R- 05 4 annas. Sumf L.” dagr^'itr-*’,' I' 
oharged-thns a money order for Es. 40 a,.!* T ITd ' 

I «. ror telegmphic money ordem iL til 7 i ” 

begins with 2 annas for anv sum nraf of charges 

progresses in the same wav as orrl' E.s. 10, and 

to Rt; Tfra w ^ ® ordinary money-order ratP-i „n 

to _Ks. 150 For any sum exceeding Rs r.o m n . ^ 

which IS the limit for both ordinary and tl T ‘ 

orders, the Aarge is E. r-8 for a oompletf t “0^”°”’ 

f amrns for each additional sum S E t 

to the ordinary fee a ; l. *10. In addition 

telegram in the case of Urgent Sf 

case of Deferred orders fnri 8 annas in the 

department. ’ credited to the Telegraph 

■nmnr^'ad^XIS Sduaf"'’' ■ 

for ttre remittLce oftt rt 

dues such as land revenue cesses ' ^ ^ Government 
systems have a soecial v,! ■ ’ “®o™e-tax. These 

illegal exactions. ^ The landoTOer™^^*^^“®,i*® 

demands made by subordinam improper 

5^*7'“ Wiw the kndlor?o™ 4 tS’' 

following table shows the inland mn ^ 

hons of the Indian Post Office for tS yeTrs Sso 
1900-1, and 1903-4 1880-1, 1890-1, 


Year. 

Total 
number of 
money 
orders 
issued. 



Total value 
(m lakhs of 
rupees). 

1 Commission 
realized 
by the Post 
Office 
(in lakhs of 
rupees). 

1880—1 . 

1890-1 , 

1,604,1*84 

4,57 

5 

^ * • • 

1900-1 . 

7j33<5,o55 

*5,78 

19 

*903-4 , . 

12,923,465 

^^j47o,ii5 

26,27 

33 


29,44 

34 
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In 1903-4 the average amount of an inland money order 
was E-s. 1 7-1 3-1 1. 

Foreign money orders drawn upon, or received from, the 
United Kingdom, and also most British colonies and foreign 
countries, are expressed in sterling ; but there are a few foreign Bn* 
countries and British possessions to and from which money 
orders are advised in Indian currency. oicei-*., 

The following table shows the number and amount of foreign 
money-order transactions for the years 1880-1, 1890-1, 

igoo— I, and 1903-4: — 


Year. 

Foreign money 

ORDERS ISSUED 

IN India. 

Foreign money 

ORDERS PAID I 

IN India. 1 

Number. 

Amount 
in Indian 
currency 
(in lakhs). 

i 

Number. 

Amouist 1 

in Indian 1 
currency | 

1880-1 . . . 

19,281 

II 

4,028 


1890-1 

54.407 

27 

54,03*5 

40 1 

ipoo— I ... 

97,202 

46 

253,573 

^*29 

I 9 ^ 3"'4 

133,119 

61 

285,995 

1 ,66 


The sale of British postal orders for small sums was intro- 
duced in 1884. These orders are payable in the United King- 
dom and at certain British post offices in foreign countries. 
The number sold in 1890-1 was 39,683, of the total value of 
£27,761. By 1903-4 the number had risen to 141,429 and 

the value to £90,730. 

The Post Office provides, for the use of the public 
stamps of various denominations (fourteen in 1904) 
envelopes, postcards, and newspaper wrappers. Such 
stamps, &c., as are required for official purposes are 
printed ‘ On H. M. S.’ (On His Majesty’s Sernce). _ The 
also a special anna service postcard which is 
in India. With this exception, all stainps, embr 
velopes, postcards, and wrappers are obtained from 
under contract. 

The colour and design of the postage stamps 
gone various changes from time to time, the most imports 
being that made in 1 900-1, when India adopted the colot 
—green, red, and blue— recommended by the Umven 
Postal Union for the stamps representing the three staiida 
Union rates of 5 centimes, 10 centimes, and 25 centim 


ge rp*»*r5 
sed 

4£C. 
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of which the Indian equivalents are ^ anna, i anna and 
2-1 annas. ’ 

Embossed One of the gravest difficulties with whicli the Indian Pnst 

^rJost“ is the habit of nsins for postal 

cards. missives in the vernacular, the flirasiest of paper folded ko 

the minutest compass. The address often contains mucli 
superfluous matter, and is spread overtbe entire available space 
on both sides of the cover; and the difficulties thus caused are 
further aggravated by the post-marks which., fo r nrant of snare 
have to be impressed on the address. A partial remedy 2 
beeii found by the Post Office in the provision of envelopes 
bearing ^ anna and i anna embossed postage stamps, which 
are sold at the face value of the stamps they bear. Tliis 
measure was introduced in 1873 and at once became er- 
tremely popular. The practical effect was to reduce the 
postage by the cost of the envelopes, but the object in view 
and the results attained fully justified this liberality. Stamned 
newspaper wrappers are also provided. ^ 

The introduction, in July, 1879, of thie ^ anna inland 
postcard gave a lower rate of postage thana had before been 
available, and these cards, like the embossed envelopes, are 
sold for their face value. In April, 1 880, service postcards, for 
the use of Government officials, were also provided. Replv 
postcards were introduced in 1884. It is .a aote worthy fact 
that the mtroduction of the postcard, which, is now much the 
most popular medium of private correspondence in ladia, 
aroused considerable opposition in the public press, mainly on 

the ground that it would interfere with the secrecy of postal 
communication. 


Postal 
arrange- 
ments in 
Native 
States. 


The operations of the Imperial Post Office extend to all the 
Native States of India which never had postal systems of their 
own, and to a large number of States, including Kashmi, 
Baroda, and Mysore, which have given up their separate sys- 
tems. At the enci of the year 1903-4 only twenty-two Native 
btates still maintained independent postal an:an.gennents;- and 
with five of these (Patiala, Nabha, Jind. Chamk, and Gwalior), 
special conventions have been made under wlicb these States 
use the stamps of the Indian Post Office over-printed with 
eir own arms or name, and each party to the conventions 
recogriizes the stamps of the other parties for all purposes of 
e mland post The postal arrangements in the remaininc 
^venteen States, which have systems of their own, were in 
most cases made primarily for the purposes of State ofScial 
correspondence and have been more or less extended so as to 
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afford facilities to the public h The public facilities vary very 
much within these States; but except by the payment of an 
extra postal charge, they afford practically no postal communi- 
cation to or from any outside part of India or with any other 
country. This and other inconveniences have led to the 
establishment of a certain number of Imperial Post Offices in 
most of the Native States in question, and these generally 
carry on all classes of postal work in the same way as offices in 
British territory. 

The following table shows the Post Office establishment Present er- 
as it' stood on March 31, 1904: — ofthTde^ 

partment. 


Chief OfHcers of the Offices of Direction and Account, and Heads 


of Circles .......... 

25 

Superintendents, Assistant Superintendents, and Inspectors of 


Post Offices 

536 

Departmental Postmasters, including Deputies and Assistants . 

6,22Q 

Extraneous Agents, such as Schoolmasters and Statiqnmasters, 


holding the appointment of Postmaster ..... 

9.371 

Clerks 

10^222 

Postmen and other Servants 

197831 

Road Establishment 

20,419 

Village Postmen 

8,242 

Signallers and other Servants employed for telegraph work in 


combined Offices 

2,715 

Total 

777590 


The chief control of the Post Office is vested in a Director- 
General, aided by a Deputy and three Assistants, who is now 
(1905) subordinate to the Government of India in the new De- 
partment of Commerce and Industry. For postal purposes 
India is divided into eleven Circles, which do not in all cases 
correspond wdth Provincial jurisdictions. The six most im- 
portant Circles — namely, Bengal, Bombay, Madras, the United 
Provinces, the Punjab and North-West Frontier Province, and 
Burma— are administered by Postmasters-General ; while the 
remaining five — namely, Assam, Eastern Bengal, the Central 
Provinces, Rajputana, and Sind with Baluchistan — are under 
the control of Deputy Postmasters-General who, in postal 

^ The seventeen States in question are Hyderabad ; Travancore ; Cochin ; 
Indore, Bhopal, Orchha, Charkhari, Datia, and Chhatarpur^ in Central 
India; Jaipur, Udaipur^ Bundi, Kishangarh, and Shahpura^ in Rajputana; 
Bhor and Junagarh in the Bombay Presidency; and Las Bela (Baluchistan). 
Those shown in italics do not use postage stamps; the others have 
stamps of their own. 
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matters affecting their own Circles, exercise the same functions 
and powers as Postmasters-General. Each postal Circle is 
subdivided into postal divisions comprising, generally, two or 
more revenue Districts. The officer in charge of a division, 
who is immediately subordinate to the Postmaster-General or 
Deputy Postmaster-General, is called a Superintendent of Post 
Offices, and is assisted by one or more inspectors in the duty of 
inspecting the post offices and mail lines in the division, and 
in exercising supervision over postal work generally. The 
branch of the Post Office which deals with the sorting and 
disposal of maOs during transit by rail is called the Railway 
Mail Service, and comprises several divisions under the charge 
of Superintendents. With certain exceptions, this service is 
under an officer designated the Inspector-General, Railway Mail 
Senice, whose head-quarters are at Allahabad. 

A central office of account was established at Calcutta in 
1861, under the charge of an officer who is now styled the 
Comptroller, Post Office. Until 1899 the whole of the work 
connected with the audit and control of postal accounts was 
concentrated in Calcutta. It became evident, however, that, 
owing to the large and rapid development of the money order 
and savings bank business of the Post Office, the audit work 
required to be decentralized ; and in January, 1900, three Circle 

audit offices were established — at Calcutta, Nagpur, and Delhi 

and were placed in charge of Deputy Comptrollers, subordinate 
to the Comptroller at Calcutta. The audit of money orders is 
now entirely earned out by these Circle offices. 

The everyday work of the Post Office is performed almost 
entirely by native agency, only a few of the higher administra- 
nve and controllmg appointments being ordinarily held by 

general efficiency and honesty of the native 
^are shown by the fact that in 1903-4, although 632,000,000 

_ more than 17,000,000 money orders, 

were r^- well-founded complaints 

bv MsS of offences 

oL^ ? ^"“0 period was 


TO 


S to ih tb 

pt?thf was until recently provided by the 
.the ongmaJ object of which was, generally, to 

revSSTTT head-quarters of Disicts 

wenue and police stations in the mterior. As District 
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Post lines and establishments from time to time becam 
remunerative, they were transferred to the Imperial establish^ 
ment, and the funds thus set free were utilized in the further 
improvement of the rural delivery. Thus the District Post 
when not restricted to official requirements, has acted as a 
pioneer of the Imperial Post. The administration of the 
District Post, which was originally vested in District officers 
is now everywhere entrusted to the local postal authorities’ 

Up to 1906, funds were derived in some cases from local 
cesses, and in others from special grants; but the entire 
postal service is now maintained at the cost of Imperial 
revenues. 

The figures in the first table which follows show the growth Growth 
of the transactions of the Indian Post Office between 1 860-1 of postal 
and 1903-4. The second table shows the distribution of the tionr*^" 
figures for 1903-4 among the several postal Circles, and the 
number of postal articles (excluding money orders) per head 
of the total and the literate population. The average number 
of letters and postcards carried in 190 3-4 was 2-2 per head of 
the total population of India, and 397 per head of the literate 
portion of that population, as compared with an average of 
75*7 per head of population for the United Kingdom. 


Postal Transactions in India as a whole 


Year. 

Number 
of post 
offices 
open. 

Number 
of letter- 
boxes 
open. 

■ 

Number of artici-ks (excluding Money Orders) carried. 

Letters. 

Postcards. 

Packets. 

News- 

papers. 

Parcels. 

Total. 

i86o“X 

iS/o-i 

iSyo-i 

xgoo-x 

1903 4 

889 

3,736 

5,264 

9)419 

12,970 

1S.403 

igz 

1,608 

8,449 

14,271 

25)507 

34)005 

« 

43,981,708 

77 . 303)074 

128,672,984 

179,678,236 

250,858,165 

286,822,556 

m * 

• # 

14,865,121 

101,062,176 

218,351,317 

272 ) 523 )J:o 4 

292,560 

1,127,189 

2 ) 105,579 

10 , 375)319 

28,302,751 

34,351,819 

4,652,268 

< 5 ) 565)323 

11,942,034 

24 ) 935)368 

32,091,400 

34,262,838 

563,676 

694)237 

1,080,868 

1 ) 901)547 

2,679,109 

3,941,809 

48,490,212 

85,689,823 

158,666,856 

317 ) 952,646 

532,282,74a 

631,902,126 


* From this y«ar figures for the District Post arc included. 
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The development of postal communications between the Develop- 

years i860— i and i9^3“4 is shown in the following table r — mentof 

postal 
communi- 
cations. 


Post offices are organized into head, sub, and branch offices. Organiza- 
Generally there is a head post office at the head»quarters of each post 
revenue District, to which other post offices in the District are 
subordinate for purposes of accounts. The more important of 
the subordinate offices are designated ‘sub-offices' and are 
usually established only in towns, while for villages there is 
a smaller class of ‘branch offices.' Of the 15,403 post offices 
open on March 31, 1904, three-fourths were ‘branch’ offices. 

More than 9,000 of these were in charge of extraneous agents, 
such as schoolmasters, station-masters, shopkeepers, land- 
holders and cultivators, who perform postal duties in return 
for a small remuneration. 

Mail runners are supplied by the Post Office with belts and Mail run- 
badges, and also with spears to which clusters of small bells 
are attached. Ordinarily, the mail bags are tied together and 
suspended to one end of the spear, which is then thrown over 
the shoulder. The bells affixed to the spear-head are useful in 
scaring away wild animals, and by their jingle they help the run- 
ners to travel at a measured pace and they notify the approach 
of the mails. In many parts of the country mail runners are 
exposed to considerable danger from different causes, such as 
hoods, storms, wild beasts, and highway robbers. Thus in 
1898-9 two runners were swept away by avalanches and killed^ 
one while carrying the mails over the Zoji La Pass on the road 
to Leh, and the other while crossing the Lowari Pass on the 
Chitral line; and two runners in Bengal were killed by tigers. 

Since 1894, when the Kashmir posts were taken over by the 
Imperial Post Office, thirty-one runners have been lost in 


Year. 

Length of Postal Lines. 

Railway. 

Steamer 
service 
(sea and 
river). 

Mail carts, 
horses, 
camels, it c. 

Runners 
and boats. 

Total. 

iS 6 o~t , 
1870-1 

1880-1 * . 
1890-1 , 

1 900- 1 . 

1903-4 . 

Miles. 

1 ,046 

4,993 

9,455 

16,522 

22,839 

26,721 

Miles. 

• « 

6,184 

14,308 

13,680 

15,822 

* 7,457 

Miles. 

f. 74 ° 

4.175 

2.635 

4,400 

7.937 

8,712 

Miles. 

36,784 

36,911 

63,995 

74,630 

85,023 

92,137 

Miles. 

43.570 

52,263 

90,593 

109,232 

131,621 

*45,027 


From this year the figures include those of the District Post. 
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avalanches on the mountains in that State. Although the 
mails frequently contain cash and other valuables, it seldom 
happens that a runner attempts to tamper with them •, and there 
are many cases on record in which runners have defended the 
mails in their charge at the risk, or cost, of their own lives. 

The extraordinary number of different languages, written 
in upwards of thirty distinct characters, that are in every- 
day use in India would in itself make the correct disposal of 
correspondence addressed in the vernaculars a work of extreme 
difficulty to the Post Office. But further obstacles to the 
successful performance of this work result from the habits of 
the people themselves— from the careless and vague way in 
which they often write the addresses, and the apathy with 
which they view the delay or loss of correspondence. The 
Postal department, however, endeavours as far as possible to 
overcome these difficulties. The total number of letters, post- 
cards, and other articles, excluding money orders, that reached 
the several Dead Letter offices during the five years ending 
with 1903-4 was 23,000,552. Of this number, 5,160,289 
(22-4 per cent.) were redirected and issued for delivery to the 
persons to whom they had been addressed, while 12,057,128 
(52.4 per cent.) were issued for return to the senders, though 
out of these about 10 per cent, in all came back again to the 
Dead Letter offices. The total number finally found to be 
unreturnable was 7>572,32r. This last figure is only 0-3 per cent, 
of the total number of articles given out for delivery during the 
five years in question, and a large proportion of the unreturnable 
articles were from their nature not capable of delivery. 

In 1897 a ‘continuous delivery’ system was introduced in 
Calcutta. The main feature of this system is that each post- 
man has a central station on his beat to which articles for 
delivery are brought at short intervals by messengers from the 
post office. The postman can therefore work continuously at 
his delivery without going to and from the office. Calcutta 
has sixteen daily deliveries under this system, and it has led to 
a very large increase of local correspondence. The scheme 
has since been extended to Bombay and Simla. 

The table on the next page shows the development, since 
1870-X, of the exchanges of postal articles (correspondence and 
parcels) between India and the United Kingdom, and between 
India and all other parts of the world. The figures are given 
to the nearest thousand. . 

The earliest^ mail ^communication between Europe and 
India was by sailing vessels, starting at irregular intervals from 
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England and proceeding round the Cape of Good Hope. In Mail 
1815 the charge for a ‘single’ letter was %s. 6 d., payable on 
delivery m India, of which 2d. was paid to the ship, with Engtod 
an additional 2d. to the commander. But soldiers and sailors 


Year. 

Number of articles' 
exchanged with the 
United Kingdom. 

Number of articles 
exchanged with 
countries other than the 
United Kingdom. 

Dispatched. 

Received. 

Dispatched. 

Received. I 

1870-r 

I 880-1 . , , 

1890-1 

1900-r 

1903-4 

1.169.000 

2.976.000 

4.683.000 
4,929 000 

6.756.000 

1.438.000 

6.501.000 

9.307.000 

12.163.000 

14.121.000 

Figuresnot 

828,000 

2.030.000 

3 : 795,000 

3.828.000 

available. 

981,000 

2.810.000 

3 : 543,000 

3.566.000 


in the service of the Company or the Crown were privileged to 
send and receive letters at the rate of In 1825 the voyage 
was for the first time performed by steam. The steamer was 
of 120 horse-power and 470 tons displacement, and the voyage 
took 1 13 days. It was not until 1835 that the Indian mails 
were conveyed over the Isthmus of Suez and through the Red 
Sea. They were at first carried by monthly packets dispatched 
by the British Admiralty; but in 1840 the Peninsular and 
Oriental Steam Navigation Company was selected to convey 
them to Alexandria, and in 1842 that company established 
a line of steamers between Suez, Ceylon, Madras, and Calcutta. 
In view of the efforts made by the company to establish k 
regular mail service in the Indian Seas, it received in 1844 
a contract for five years, with a subsidy of £160,000 a year, 
for the combined India and China services. This contract 
was subsequently extended, and in 1853 a new contract was 
concluded with the company under which fortnightly com- 
munication was secured between the United Kingdom and 
India (Calcutta). In 1867 a fresh contract provided for 
a weekly mail service to and from India (Bombay) with 
a transit of about twenty-six days, and an annual minimum 
subsidy of £400,000, to be raised, if necessary, up to £500,000 
in order to make the net profit of the company equal to 6 per 
cent, on its capital. A new contract, in 1880, provided for 
a weekly service and for the transit of the mails between 
London and Bombay in seventeen and a half days. The next 
contract, which came into force in 1888, substituted for the 
conveyance of the mails across Egypt the passage through the 
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Suez Canal, the time for the transit of the mails between 
London and Bombay being reduced by one day. Under the 
latest contract with the company for a combined Eastern 
and Australian mail service, which came into operation in 
February, 1898, and expired on January 31, 1905, the time in 
tiansit between London and Bombay was reduced tofourteen and 
a halfdays. The subsidy under this contract was £330,000. The 

contract has recently been extended for three years, with some 
increase of subsidy and a reduction of one day in the transit time 

From 1854 to 1869 the trans-European route for the mail 
service between the United Kingdom and India was via 
Marseilles, but towards the end of the latter year the service 
by that route was supplemented by a service via Brindisi. 
This latter continues up to the present time to be the sole 
route for the Anglo-Indian mails. In 1868 a system of sorting 
the mails on board the mail steamers in the Indian Ocean was 
introduced. The mails are now landed at Bombay ready 
sorted for the chief towns and principal lines of railway, and 
are dispatched inland to destination by the first mail trains 
leaving after their arrival, while special trains are used for the 
more important routes. 

The Field Post Office, which had its origin in the Afghan 
War of 1878-80, proved so useful that it is now a recognized 
factor in every campaign in which Indian troops are employed. 

The figures in the following table show, for the year 1 860-1 
and each succeeding tenth year, and for 1903-4, the financial 
results of the operations of the Indian Post Office. The figures 
are throughout in lakhs of rupees. 


Year. 

Receipts. 

Expend i- 

TURE, 

Surplus 

OR 

Deficit 
(+ OR—). 

From the Public. 

F rom Gov- 
ernment 
depart- 
ments for 
official 
postage, 
&c. 

Total. 

On 

account of 
postage. 

On 

other 

accounts. 

1860-1 

• 

27 


2z|. 

66 

SI 

+ 9 

1870-1 

39 

JX 

42 

92 

88 

+ 4 

1880-1 

74 

15 

13 

1,02 

1, 1 1 

- 0 

1890-1 . 

1,17 

3 

20 

1,40 

T>39 

+ 1 

1900-1 


4 

29 

2,04 

1,84 

+ 20 

1903-4 • 

1.92 

3 

31 

2,26 

2,TI 

+ 16 


cost of managing the Post OfBce savings banks, from 

SaiSah^d oWv'for of a number of ifnes and ifficS 

official Also .no allowance is made on account of 

otticiai correspondence being earned, since 1873, at unremunerative rates. 
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The variations in the receipts on account of ofBcini 
call for some remark. It will be noticed that, whereas 
receipts were in 1860-1 almost as high as, and i i 


III 


exceeded, the revenue derived from ordinary postage m 
they amounted to less than one-sixth of that revenue 
the year 1865-6 all official articles were conveyed free 
the Government departments concerned were firo /brlt 
debited with the postage due. The result of the Almost 
unrestricted license to frank letters on the public service thus 
given to a very large number of officials, greatly increased Z 
number and bulk of official dispatches, and accordinrfv 
1867, the system was changed. Service postage stamps 
introduced and prepayment of official correspondence was in- 
sisted on. This measure was at first restricted to official articles 
passing out of the Presidency towns or outside the limits of the 
District in which they were posted j but it was gradually extended 
until, in 1873, all franking privileges were abolished. The 
result has been to reduce largely, and to keep within reason- 
able limits, the amount of official correspondence conveyed bv 
the Post Office. 

The rates of postage applicable to official correspondence 
at the time service stamps were introduced were the same as 
for ordinary correspondence. As, however, official covers 
though heavier than ordinary correspondence, were not so 
troublesome or expensive to deal with, it was decided in 1873 
to reduce the rates. Further reductions were made in succeed- 
ing years, so that now, whereas i anna will convey a private 
letter not exceeding tolas in weight, the same amount 
will suffice for an official cover of 10 tolas. On packets and 
parcels, official and private rates are the same. Unpaid and 
insufficiently paid official articles are charged on delivery at 
the usual postage rates, whereas on private ‘articles a double 
charge is levied in similar circumstances. 

In 1883 it was decided to use the agency of the Post Office 
in order to extend the operations of the Telegraph department 
without the cost of separate telegraph offices. The maiii 
features of the scheme were: (i) to authorize a large niimber 
of post offices off the telegraph line to receive inland 
from the public, and to send them free by post to the mmmst 
telegraph office 3 and (2) to convert a large number of p<»t 
offices into combined post and telegraph offices, with the 
telegraph branches worked by the postmasters or post-office 
clerks. This scheme developed rapidly; and by March 31, 
1904, out of a total of 2,127 Government telegraph offices, 

VOL. III. Ff 
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1,859 were combined with post offices, while 4,833 other post 
offices were authorized to receive telegrams from the public, 
and to send them free by post to the nearest telegraph office 
to be signalled. 

Post Office The first Government savings banks established m India 

bankr opened at the Presidency towns between 1833 and 

1835, and their management was subsequently transferred, in 
1863-4, to the Presidency Banks. In 1870 District savings 
banks were instituted in connexion with certain selected 
District treasuries. Post Office savings banks came into exis- 
tence in April, 1882, being opened in post offices in every part 
of India except the Bombay Presidency. This exception, and 
^certain restrictions in other Provinces, had reference to the 
' special arrangements made with the three Presidency Banks 
for the management of the old Government savings banks. 
The restrictions were, however, soon removed, and by April, 
1883, Post Office savings banks were in operation throughout 
India. The Post Office savings banks and the District savings 
banks continued side by side till 1886, when the latter were 
abolished \ but the Government savings banks in the cities of 
Calcutta, Bombay, and Madras remained in the hands of the 
Presidency Banks until 1896. 

The popularity of the Post Office savings banks was evidenced 
as soon as they were opened in 1882-3. The number of de- 
positors in that year was 39,121, the amount at their credit 
was nearly 28 lakhs, and the interest which they received was 
Ps. 49,020. The corresponding figures for quinquennial years 
from 1885— 6 to 1900— I, and for the year 1903—4, are: — 


Depositors . , . 

1885-6. 

i 55 >oo 9 

X890-1. 

408,544 

1895-6. 

653,873 

igoo-i. 

816,651 

1903-4. 

987.635 

Amount of deposits 
(in lakhs of rupees) 

2,19 

6,13 

8,79 

9.?5 

12.33 

Interest (in lakhs of 
rupees) . 

7 

22 

25 

29 

35 


e mimmum deposit that may be made is 4 annas, and 
no sum is received which includes a fraction of an anna. The 
annua imit of current deposits is Rs. 200, and the maximum 
totol amount which a depositor may have at his credit, at caU, 
1S K5. 2,000, exclusive of interest. Interest was formerly allowed 
^ e rate of a ^ anna a month on every complete sum of 
. s. , equivalent to 3|- per cent, per annum. From July r. 
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1905. this has been reduced to 3 per cent, on deposits beld at 
call, but raised to 3 J per cent, on deposits requiring six mon) 
notice of withdrawal. ^ 

_ Any_ person, whether previously a depositor or not m- 
invest in Government securities, through the Post OfBce 
sum in whole rupees not being less than Rs. ro, to an amou. 
not exceeding Rs. 1,000 m any one year, provided his tot 
investment m and through the Post Office, including his cuSnl 
deposit account but exclusive of interest, does not 
Rs. 5,000. The securities purchased for .a depositor mav 
his option, be kept by himself or by the Comptroller-Gen 
on his behalf. The Post Office receives no remuneration for 
Its savmgs bank business, and it bears aU incidental expenses 
mcludmg the cost of the local and audit establishments. ’ 

The following table shows, as regards each postal Circle for S'atkti. 
the year 1903-4, the amount of savings bank deposits per roo « 
of the population, with a classification of the depositors accord- 
ing to occupations : — ' 


Postal Circles. 

Deposits per loo of 
population. 


Classification of Depositors. 


Profe-ssional 
with fixed in- 
come. 

Professional 
with variable 
income. 

Domestic. 

Commercial. 

Agricultural. 

Industrial. 

* f 

... 

c 

«8 

0 

c 1 

1 


Rs, 





i — 


1 ' 1 

Bengal 

S 3 

SS; 6 S 4 

12,103 

24,431 

8,537 

3,453 

4,761 

1 

98,571 1 

■Eastern Bengal 

47 

10,630 

4,088 

5,040 

1,114 

308 

816 

23,856 [ 

Bihar 

21 

14,009 

2,364 

5,041 

856 

1,261 

91S 

17,429 1 

Bombay . 

141 

50,171 

8,713 

22,327 

8,189 

1,713 

6,960 

92,072 1 

Madras . , 

20 

45,634 

9,445 

21,638 

8,863 

4,610 

7,230 

55,702 } 

United Provinces . 

27 

29,536 

8,355 

32,079 

3,302 

2,799 

2,482 

39**76 

Punjab and Frontier 









Province 

48 

25,055 

8,363 

29,179 

3,226 

1,142 

3,529 

a 9 , 5 :» 

Assam 

39 

4,491 

2,043 

3,372 

911 

533 

491 

1 

Burma , . , 

36 

7,840 

1,371 

17,435 

1,152 

186 

2,864 


Central Provinces . 

27 

9,166 

1,458 

5,807 

853 

267 

*,253 

11,^7 1 

Bajputana 

2 X 

5,308 

1,042 

3,307 

355 

• 49 

43 * 

1 

Sind and Baluchistan 

96 

6,482 

1,262 

5,946 

57a 

IZO 

870 

9#*3 1 

Total 

- 

44 

263,976 

60,607 

175,602 1 

37 > 93 o 

16,431 

32,602 

4CM%4% 1 


The Post Office savings banks made rapid progress at first ; 
but the lowering of interest in 1894-5 from 3f to 3I per cent., 
and the reduction in 1889-90 of the annual and total amounts 
allowed to be deposited in cash to the credit of an account 
from Rs. 500 and Rs. 3,000, respectively, to Rs. 200 and 

F f 2 
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^s. 2j000j checked for ci time the normtil incre3,se of both 
accounts and balances. Although the banks have as yet rela 
tively few cultivators among their constituents, the amount of 
each year s deposits varies regularly with the prosperity of the 
country. Thus, in the famine year 1897-8 the deposits fell bv 
23 per cent, and the closing balance by 3.6 per cent. In 
1903-4^ the depositors numbered i out of 286 of the total 
population, against i out of 4^ in the United Kingdom j and 
the amount at credit of depositors was nearly 7 annas per head 

of the population, against £3 pj. il. per head in the United 
Kingdom. 

Life Though the Indian Post Office has not yet established any 

insurance, system of life insurance open to the general public, it has an 
insurance branch from which any Government servant subject 
to civil rules can obtain a life insurance or endowment policy 
up to Rs. 4,000 or an annuity up to Rs. 50 a month. The 
scheme was started in 1884 for the benefit of Postal servants 
and it was extended in 1888 to the Telegraph department, and 
in 1898 to all other Government civil establishments." Of 
8,414 active policies at the close of 1903-4, 3,074 were life, 
5,340 endowment, policies. ’ 

Payment In April, 1890, the Post Office undertook, as an experimental 
peSonS to P3-y native military pensioners resident in twenty- 

one Districts of the Punjab, and the system was extended in 
1894 to the whole of that Province, including the Districts now 
transferred to the Frontier Province. The pensioners are thus 
saved from having to travel long distances twice a year to one 
of the places visited by a pension paymaster. The number of 
military pensioners paid by the Post Office in 1903-4 was 

29<959> and the total amount of the pensions paid to them was 
more than 2 1 lakhs. 

quinine by f ^ instance of the Bengal Government, the Post Office 

post undertook, in 1892, to act as an agency for the sale of quinine 

offices. produced at the Government factory. The measure was 

introduced tenta|ively, and the drug was placed on sale at 
post offices in 5-grain powders at I- anna apiece, the post^ 
masters being given a commission of i anna in the rupee on 
sales. Gn the experiment proving successful, the measure was 
gradually extended to the whole of India. The quinine 
supplied to post offices amounted in 1896-7, the first year in 
which the measure was in force throughout India, to 2,715 lb., 
^ y i9<^3“4 it had risen to 5,121 lb., or more than 7,000,000 

5 gram powders. The amount sold for ^ anna is now (1905) 

7 grains. 
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II. Telegraph Department'^ 

In 1851 Dr. W. B. O’Shaughnessy, Assistant-Surgeon and Ex ■ 
Professor of Chemistry in the Medical College at Calcutta 
obtained sanction to construct experimental telegraph lin.^Q 
along the Hooghly from Calcutta to Diamond Harbour, with ^“S^ngai. 
a branch from Bishtopur to Mayapur, and an extension from 
Kukrahati (on the farther side of the Hooghly) to Kedgeree 
making, with some short additional sections, a total of 82 miles* 

In the same year, four offices (Calcutta, Mayapur, Bishtopur* 
and Diamond Harbour) were opened for business, which w^as 
principally connected wuth shipping, and two others (Kukrahati 
and Kedgeree) were added in February, 1852. The receiving 
instrument was a small galvanoscope, designed by Dr. O’Shaugh- 
hessy and made in India, and this pattern continued in use 
until the Morse instrument replaced it early in 1857. 

On these _ experimental lines proving successful, Lord Dal- Extension 
housie obtained sanction from the Court of Directors for the 
construction of lines from Calcutta to Agra, Agra to Bombay, 

Agra to Peshawar, and Bombay to Madras, extending in all over 
3,050 miles and including forty-one offices. These were opened 
for paid message traffic in February, 1855. By 1857 the lines 
had been further extended, bringing Mysore, Ootacamund, and 
Calicut into the system, which then comprised 4,555 miles of 
wire, with sixty-two offices open to the public. During the 
Mutiny the lines in the then North-Western Provinces, and in 
parts of Central India, suffered considerable damage, about 760 
miles being entirely demolished. But the Telegraph depart- 
ment was still able to render notable service in connexion 
with the suppression of the outbreak ; and the fact that nearly 
2,000 miles of line were constructed during the following year, 
in addition to the reconstruction of the lines destroyed, shows 
that the political value of the telegraph was by that time fully 
appreciated. Since then the department has steadily expanded 
year by year. At present its lines and operations extend from 
Mastuj in the north to Kolachel at the extreme south of India, 

^ The nse of the word ^ telegraph ’ is now confined to electric telegraphy. 

In former times, however, the word was applied to the method of signalling 
messages by means of a semaphore, of which the most notable example was 
the Admiralty telegraph from Portsmouth to London during tbe Frencli 
War, Early in the nineteenth century (1820-30), the proposal was seriously 
entertained by the Indian Government to construct a series of toweis for 
semaphore signalling, 100 feet high and at intervals of 8 miles, all the way 
from Calcutta to Bombay. The scheme never went very far, though some 
of the towers then built may he seen to this day in Hooghly District, 
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and from Robat Kila on the Perso-Baluchistan frontier to 
Kengtung in the extreme east of Burma, 

Telegraph The first Telegraph Act for India was Act XXXIV of 1854. 
The Acts which have since been passed, each repealing its 
predecessor, are VIII of i860, I of 1876, and XIII of 1885. 
These Acts deal with the privileges and powers of Government 
in respect to telegraphs and other cognate matters. Rules and 
regulations for the acceptance, transmission, and custody of 
telegrams are published from time to time in the Gazette of 
India. 


Present 
organiza- 
tion of the 
depart- 
ment. 


The strength of the Telegraph establishment on March 31, 
1904, is shown below : — 

Chief Officers of the Offices of Direction, Accounts, and 
Superintendence 34 

Assistant Superintendents, Sub- Assistant Superintendents, 
and Foremen of Workshops . , . . . .146 

Traffic Sub-Assistant Superintendents, Telegraph Masters, 

and Signallers 2^361 

Clerks and Subordinates ....... 8,000 


Total 10,541 


The control of the department, which is now (1905) under 
the new Commerce and Industry Department of the Govern- 
ment of India, is vested in a Director-General, assisted by a 
Deputy and two Directors. The latter are in charge of the 
Traffic and Construction Branches respectively, and are each 
assisted by a Deputy Director, and in the case of the Traffic 
Branch by a Superintendent also, 

^ The departmerit comprises twenty divisions, each under a 

Superintendent^ directly responsible to the Director-General. 

ac ivision includes a number of subdivisions, in charge 

o ssistant Superintendents or Sub-Assistant Superintendents, 

whose c^ef duties are the efficient maintenance of lines and 

supervision of offices, and the construction of new lines. The 

Telegraph department are audited by an 

k \ xaminer of Telegraph Accounts, whose office 

is m Calcutta. 


Main lines 
of internal 


communi- 

cation. 


1 he mam lines of internal communication now are 

I. Calcutta to Madras ; via the East Coaist. 

.®°'"hay : via Allahabad, Jubbulpore, and B! 

“'1 Bhiuawal; via Allahab 

Agra, Jhansi, and Bhusawal. 

3 . Calcutta to Karachi : via Agra and Hyderabad. 

4- Cdcutta to Simla: via Agra and Delhi. 

5 . Calcutta to Rangoon : via Akyab. 
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6. Calcutta to Mandalay: via Akyab and Rangoon; or viz 

and Manipur. 

7. Bombay to Madras: along the Great Indian Peninsula 

Mahratta and Madras 

8 . Bombay to Karachi ; via Ahmadabad and Deesa ; or via Bbn- 

sawal, Mai-war Railway Junction, and Hyderabad. 

9. Bombay to Calicut : via Bangalore and Mysore. 

10. Madras to Calicut: via Jalarpet and Podanur. 

1 3 . Madras to Tuticorin, &c. : along the South Indian Railway. 

12. Karachi to Quetta : via Sukkur. 

13, Karachi to Lahore: via Multan. 

The earliest telegraph line constructed in the neighbourhood 
of Calcutta (1851-2) comprised overhead and underground 
sections, and included the crossing of the Hooghly and Haldl 
rivers. The overhead portion consisted of an uninsulated iron 
rod conductor, f of an inch in diameter and weighing 1,250 lb. 
per mile, ‘in lengths of 13I feet welded together end to end. 
It was supported on bamboos, 15 feet high and 200 to the 
mile, coated with coal-tar and pitch, and strengthened at 
intervals by posts, eight or ten to each mile, of teak, sal 
{Shorea robusta)^ or iron-wood. The conductor was secured 
to the posts by means of strong iron clamps. The under- 
ground line, used in Calcutta and its suburbs, had a conductor 
similar to that of the overhead line, protected with two layers 
of Madras cloth saturated with melted pitch and tar, and laid 
in a row of roofing tiles filled with a melted mixture of sand 
and resin. The river cables were of English-make gutta- 
percha-covered copper wire, which was secured, for protection 
against dragging anchors, in the angles of a f " iron chain cable. 
One of these cables was laid across the Hooghly (2,070 yards) 
at Diamond Harbour, and another across the Haldl (1,400 
yards) at Kedgeree. 

The construction of the long lines from Calcutta to Peshawar, 
Agra to Bombay, and Bombay to Madras, with some important 
branches, was begun in 1853. A lighter conductor was 
for these lines, and the supports were generally of a 
substantial character. In most cases spars of teak, sal^ 
iron-wood, or black-wood {Terminalia elata) were used 
as entire posts, or in combination with iron screw-piles, or 
pedestals or columns of masonry. Granite obelisks consistiit 
of single slabs, 16 feet above ground, formed the supports 
a length of 322 miles of the Bombay-Madras line, while in 
some localities toddy palms, with tops of sal to provide insula- 
tion, were the only supports. Some of the lines had insulators, 


fir. 



44 ^ 






[CHAP. 

made in India or obtained from England, while oth^rc 
umnsulated. In 1856 iron tubes were introduced for . 
of posts; and as the advantage of iron over wood for 
was more fully recognized, entire tubular iron posts o T°''f 
tons and other patterns were imported, and between 
1863 the lines were extensively reconstructed with tbel .of 
The supports now used are chiefly tubular iron nol ^ 
iron rails purchased from the railways. ^ ° ^ 

aditer' insulators have from time to time been 

adopted. The patterns now imported are princinnliv f 
knoivn as the ‘ O.P.P.,’ ‘ Siemens’ No ,r > iiiose 

ass 

it or trials made between i88a and j 

=S!rd“ fir^ bf'" “ 'z ‘T ■” 

The conduce „,ed „e cS^hoXe rftoX 'iS' 

Tele- ^°in 18^7? th?Td ” 

«di.. a. Saed me, of Sj" ??e ET T 

the canal T*''" established in connexion with 

similarterms r.,, Fovided on 

of instruments and Pnvate railways, the supply 

case option^ b«ng ini; 

SS' TeSgJ^h SpSSSTr Tf 

offices. maintains short branch ’ lin^ constructs and 

fits up bs^Zt Z offi'^es, 

taking the working of th " telegrkp? o^ffif ^ f under- 

the technical anri ’^®^®gtapii offices thus opened, while 

department. The results ofthir^^^'i Telegraph 

in the ‘Post Office ’ no t- r system have been mentioned 

The Telelranh ^ ^ P- 433)- 

^aphsfor , . . ^S'^sph department is also charged wlt-ii tu^ J ^ t 
mUitaiy supplying teleeranb and i, cnarged with the duty of 

purposes, tions, and for use in ^ systems for military expedi- 

British soldieta „ tetemohv 1' * !“** 

offices a proDortion oniploys m many of its 

reserve of qualified militai5°teleman?rf » 

in time of war ^ Si^3,phists for service in the field 
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An installation for wireless telegraphy having been worked Wireless 
successfully for some time between Port Blair in the Andamans telegraphy. 


and Diamond Island on the Burmese coast, the route was 
opened to public traffic in September, 1905, and regular and 
perfect communication in ordinary circumstances is thus main- 
tained with the Andaman Islands. 

The following are the dates on which the existing tele- Commimi- 
graph connexions with countries outside India were opened 
to traffic 


India to Ceylon, 1858, 

Indo-European route to United Kingdom, via Turlrc)’-, 1865* 

Indo-European route to United Kingdom, via Teheran, 1870. 

Eastern Company's route, Bombay to Aden, 1870. 

Suez route to United Kingdom, 1870. 

Eastern and South African Company's route from Aden to Durban 
(Natal), via Zanzibar, Mozambique, and Louren9o Marques, 1879. 

Eastern Extension Company's route from Madras to Penang, Singapore, 
and Iktavia, 1871. 

Batavia to Port Darwin (Australia), 1872. 

Singapore to Hongkong, 1S71. 

Hongkong to Shanghai, 1S71. 

Great Northern Company’s route from Shanghai to Nagasaki, 1871. 

Nagasaki to Vladivostock, 187a. 

Bhamo route to China, 1895. 

Moulmein to Bangkok, via Amya, 1883-4. 

n 9) via Myawaddy and Raheing, 1886-7. 

The Indian Telegraph department transfers telegrams to 
the Indo-European Telegraph department at Karachi ; to the 
Eastern Telegfaph Company at Bombay ; and to the Eastern 
Extension, Australasia, and China Telegraph Company at 
Madras ; while it has wire connexions with the Chinese 
Imperial Telegraphs at Nampaung in the Bhamo District, and 
with the Siamese Telegraphs at Myawaddy and at Sinbyoodine. 

It also interchanges traffic with the telegraphic systems of 
Ceylon and Portuguese India, and of the Kashmir State. The 
connexions with China, Kashmir, and Portuguese India are 
worked under special agreements : the other connexions under 
the International Telegraph Regulations. 

All telegrams on the service of the state are paid for, except Payment 
those relating to the service of the Postal and Telegraph service 
departments. 

When, in 1855, the lines of the department were first opened inland 
for telegrams from the public, the tariff was fixed at one rupee 
for each sixteen words (including the address) for transmission 
over 400 miles of telegraph line, and a double charge was 



Foreign 

tariffs. 

United 

Kingdom. 


Foreign 

cotintries 

generally. 
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levied on telegrams presented between 6 p.m. and 6 a.m. After 
several experimental modifications, a revised tariff was intro- 
duced in January, 1882, under which the charge was made uni- 
form for all hours of the day and night and for any distance, and 
the address was signalled free in all cases. For the purpose of 
this tariff, telegrams were, after 1886, divided into three classes: 
Urgent, Ordinary, and Deferred. The charge for an Ordinary 
telegram was one rupee for eight words and 2 annas for each 
additional word. Urgent telegrams were charged at double, 
and Deferred telegrams at half, the rate for Ordinary telegrams. 
From the ist of January, 1904, the tariff was again reduced. In 
the case of Ordinary and Urgent telegrams the number of words 
for the minimum charge of R. i and Rs. 2 was raised from eight 
with a free address, to sixteen including the address. The 
charge for Deferred telegrams was 4 annas for four words, with 
I anna for each additional word, and the address up to six 
words was signalled free. During the calendar year 1904 there 
had been an increase (as compared with 1903) of 43 per cent 
in the number, and of 7-6 per cent, in the value, of private 
Deferred messages, largely owing to this change of tariff. 
From July, 1905, the address of Deferred messages has no 
longer been signalled free, but ten words, including the address, 
may be sent for the minimum charge of 4 annas. 

The original tariff for messages between India and the United 
Kingdom was £5 per twenty words. This was reduced at the 
Vienna International Telegraph Conference (1868) to £2 lyy. 6^. 
In 1871 this tariff was raised, at a special Conference at Berne, 
to £4 loj. j and at the St. Petersburg Conference of 1875 
a word-rate was established, which was fixed at 5-|- francs via 
Suez or Teheran and 5 francs via Turkey. In 1879 these 
rates were somewhat raised, but at the Berlin Conference of 
1885 they were reduced to 5 and 4-| francs respectively. In 
March, 1902, the rate per word via Suez or Teheran was 
reduced to 2s. 6^., and in August, 1905, was further reduced to 
2^. The rate per word via Turkey, which was 2s, 3^/. since 
January, 1903, was also reduced at the same time by 5^. 

The tariffs for foreign countries, being made up of the shares* 
of the different Administrations concerned, are liable to 
vary in accordance with the alterations in rates made by them, 
as also with the route employed. Tables showing these are 
given in the Indian Telegraph Guide^ published quarterly. 
Ceylon is, for telegraph purposes, a Foreign Administration, and 
tele^ams to that colony are charged at 3 annas a word from 
India and 4-| annas from Burma. 
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Press telegrams enjoy the privilege of dispatch at a far lower Press and 
rate than is allowed for ordinary private messages. Thus the 
charge for an inland press Deferred message is about one- telegrams, 
sixth of that usually levied, and for a foreign press message 
about one-third. Government telegrams, on the other hand, 
are charged at the same rate as ordinary private messages. 

Telegrams tendered at offices of the Telegraph depart- Telegraph 
ment are stamped to the requisite amount with special telegraph stamps, 
stamps ; those tendered at combined post and telegraph offices 
may be prepaid in either telegraph or postage stamps. Certain 
post offices which are not telegraph offices are empowered to 
receive telegrams from the public and to grant receipts for 
them. ^Such telegrams are transmitted by post to the nearest 
telegraph office for dispatch. 

The table in the Appendix (p. 445) shows the growth of Growth 
the operations of the Indian Telegraph department between 
i 36 o-i and 1903--4. In the first-mentioned year about 11,000 frTns^ 
miles of telegraph line were open, with 145 telegraph offices, actions. 

In 1903-4 there were nearly 60,000 miles of line, with 2,127 
offices, which dealt with more than 7,250,000 messages, of which 
nearly 6,500,000 were for the public. The net revenue earned 
by the department showed a profit in that year of 3*7 per cent, 
on its capital outlay. But taking into account home charges, 
including those of the Indo-European Telegraph department, 
which is referred to later on, and which is entirely distinct from 
the Indian Telegraph department in respect of administration, 
the net result in 1903-4 was (approximately) a loss of 9 lakhs 
to Government in respect of Telegraphs. 

In 1 88 1 and 1882 the Government of India granted to the Telephone 
Oriental Telephone Company licences to establish telephone exchanges 
exchanges at Bombay, Madras, Calcutta, Karachi, and Rangoon, private 
At the same time permission was given to the company to lines, 
erect private lines, each under a separate licence, in the 
localities covered by the exchange licences. But the Govern- 
ment of India expressly reserved full power to erect exchanges 
.itself, for its own purposes anywhere, and for the public in any 
place for which no licence had been granted to a private com- 
pany. It also reserved the power to grant licences to more than 
one company. The Oriental Telephone Company has trans- 
ferred its licences for Calcutta, Bombay, and Karachi to local 
companies, and licences have been subsequently granted for 
exchanges at Moulmein and Ahmadabad. 

The Telegraph department supplies telephone exchanges 
and private telephone lines for the use of the various depart- 
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ments of Government j and, where the requirements of the 
public in this direction cannot be met by private companies, it 
also undertakes the provision of telephones for municipalities 
and other local bodies, as well as for private customers. The 
following figures show the extent of the departmental opera- 
tions in telephone work, excluding systems supplied for the 
use of railways or canals : — 


' Year. 

No. of 
exchanges. 

No. of 
exchange 
connexions. 

No. of private 
line offices. 

Amount of 
yearly sub- 
scriptions. 

1882 

8 

56 

147 

Rs. 

40,069 

1890 

T 3 

93 

224 

53,754 

1900 

46 

40 r 

555 

1,61,127 

1903 

71 

S38 

708 

1,95,692 


Indo- The Indo-European Telegraph department has charge of 
f ekera^ portion of the system of telegraphs between England and 

depart- Karachi which is owned by the Government of India. It 

ment. includes : (i) The Persian Gulf section, which runs from 

Karachi to the head of the Persian Gulf, and connects the 
Indian telegraph lines, which terminate at Karachi, with the 
Persian section at Bushire and the Turkish telegraphs at Fao. 
The system consists of one cable and an overhead line from 
Karachi to Jask, about 660 miles west of Karachi, and of 
cables thence to the head of the Persian Gulf. There is also 
a cable from Maskat which connects with the system at Jask. 
(ii) The Persian section, which runs from Bushire, through 
Shiraz and Ispahan, to Teheran, consists of an overhead line 
worked under a concession from the Persian Government. 
The duties of the Persian section include the maintenance of 
the Persian Government line from Teheran to Meshed, and of 
the Ime now being constructed from Kashan to the Baluchistan 
frontier, via Yezd and Kerman. 

^ The Indo-European Telegraph department is under the 
direct control of the Secretary of State for India, and is 
administered by a Director-in-Chief who has his head-quarters 
in London. The Persian Gulf and the Persian sections are 
each under a Director, with head-quarters at Karachi and 
Teheran respectively. 
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CHAPTER IX 

RENTS, PRICES, AND WAGES 
/. Rents 

Indian rents have had a history very different from that of Oxigia and 
rents in Europe. Throughout the periods of native rule for 
which we have historical data, the prevailing custom was for 
the cultivator to deal direct with the representative of the state 
and the whole of the economic rent passed straight from one to 
the other. Even when there was an intermediary, and when 
that intermediary enjoyed to a greater or less degree the other 
incidents of proprietary right, he seldom received any substantial 
share of the profits of cultivation, and such dues as he might 
intercept would more fittingly be classed as fees or perquisites 
than as rent in the proper sense of the term. As the several 
Provinces passed under British rule, the Government at first 
continued the native practice of taking as land revenue the 
whole, or nearly the whole, of the economic rent. When the 
intermediaries were few or weak the Government dealt direct 
with the cultivator ; and it still does so in what are called the 
* ryotwari ’ areas, which include Bombay, Burma, Assam, and 
the greater part of Madras. Where, on the other hand, the 
intermediaries were numerous and powerful, as in the zammdari 
tracts of Bengal and the United Provinces, the Government 
dealt with those intermediaries, leaving them to collect the 
rents from the cultivators and, when paying the proceeds to 
the state, to retain a small proportion, generally lo per cent., 
for their own use. It is from this percentage that the payments 
now representing the net rental have developed, and the 
development has been along two main lines of expansion. In 
Bengal the Government demand, representing at the time of 
its assessment 90 per cent, of the economic rent, was fixed in 
perpetuity in 1793; but the extension of cultivation, and the 
rise in the value of produce, since that date have been so 
considerable that the Government revenue at the present day 
is estimated to absorb no more than 25 per cent, of the 
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economic rental, leaving 75 per cent, to be enjoyed as a net 
rent by the landlords or other parties who now stand between 
the cultivator and the state. In the other Provinces the 
Government demand has not, as a rule, been fixed in per- 
petuity, and is liable to revision at intervals of twenty to thirty 
years ^ ; but owing to the gradual influence of Western views 
regarding the character and political value of proprietorship in 
land, the state has by degrees reduced its share of the profits 
from 90 per cent, to a maximum of about 50 per-cent, leaving 
the remainder as a substantial net rental in the hands of the 
persons whom it has recognized as landowners. The pecu- 
liarity of Indian rents lies therefore in this fact, that whereas in 
most countries the land revenue is an assignment from the rent 
made by landowners to the Government, in India the net 
rent is, historically speaking, a relinquishment of part of the 
profits of land by the Government to the landowners. 

The Rent _ During the first half of the nineteenth century, while the 
Act of incidence of the land revenue was still high and land of much 
‘Oocn- '^alue than now, the rent question, though frequently 

pancy’and discussed, was not looked upon as one of special urgency. 
cupLcy ’ population increased and the competition of tenants for 

tenants. land became more keen, it was felt that some system should 
be prescribed by law to guide the landlords and L courts in 
matters of enhancement and eviction, and with this object 
Act X of 1859 (India) was passed for the regulation of rent 
questions in Bengal, Agra, and the Central Provinces. In 
dealirig with the tenants^ this Act reproduced and crystallized 
a distinction which had, in a vague and indeterminate manner, 
governed the treatment of cultivators under the native regime. 

It may be said generally that under native rule the cultivator was 

never ousted from his holding so long as he paid the dues 
ejected from him j and although there was nothing in law or 
theory to prevent the indefinite enhancement of such pay- 
ments, the cultivators were so few and so valuable that- in 
practice the enhancements seldom exceeded the full economic 
rent. In addition, however, to the cultivators so treated, there 
was always a class of men who were on a more temporary 
footing— men who came from outside villages or constantly 
wandered from place to place ; and it was felt that as regards 

these men the same customary obligation did not apply. The 

Act of 1859 accordingly divided the tenants, on the above, 
hnes, into ‘occupancy' and ‘non-occupancy,’ and gave to the 
ormer a greater degree of protection than to the latter. In 

See Vol, IV, chap, vii, Land Revenue, 
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followed as the best practical guide and f-hn *• ^ 

cultivation or holding of land fotLlv; It 

entide the tenant to a ‘right of occupancy' in the land t 
cultivated or held. ^ 

A similar distinction was preserved in various local Acts ^ k 
passed subsequently to iSkq, but as time went- fi. Subseqaea 

tfniQ ufTr^.A^A ^ r OH the protection 

thus afforded to tenants was found to be inadequate. 

inquiries of the Famine Commission in 1880 showed thJi- • Pr" • 

many tracts the rents were too high ; that the cultivators were 

by the conditions of their life debarred from other means of 

subsistence ; and that the pressure of high rents entailed a 

great deal of unnecessary poverty, and consequent inability to 

withstarid the attacks of famine. The subject had meanwhile 

attracted special attention in Bengal, where the whole question 

was threshed out with great thoroughness and no Httle 

acrimony, and a Bengal Act representing the result of these 

inquiries was passed in 1885. This Act has been accepted in 

many respects as the standard of rent legislation for India and 

along with the recommendations of the Famine Commi’ssioi^ 

of 1880, has led to the gradual revision of the rent legislation 

of other Provinces. In Oudh, where the land is mainly owned 

by large proprietors in an exceptionally strong position, and in 

the Punjab, where the owners are small farmers and only half 

the land is let to tenants, the Provincial legislation has certain 

local_ peculiarities ; but in Bengal, Agra, and the Central 

Provinces, though the specific provisions of the laws differ, 

there is a general similarity in their outline. 

1 he position of rent legislation in India at the present time Preient 
may be briefly described as follows In all the Provinces 
above mentioned the law recognizes the two main classes of 
tenants already referred to, occupancy and non-occupancy^. 

As regards the qualification for occupancy rights, a twelve-year 
rule is now followed only in Bengal and the Province of Agra. 

In Oudh rights of occupancy were granted to certain classes of 
ex-proprietors only, and in the Punjab they can be claimed 
on certain specified historical grounds, but not on mere lapse of 
time. The twelve-year rule was in force in the Central Provinces 
till 1884, but was in that year superseded by a provision which 

^ Other classes of tenants are also recognized in seyeral Provinces, under 
the names of- tenure holders, tenants at fixed rates, absolute occupancy 
tenants, See,, at one end of the scale, and sub-tenants at the other; but the 
bulk of the rent legislation is concerned with the two classes mentioned in 
the text. 
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allows the purchase of occupancy rights by an ordinary tenant 
at two and a half times the annual rental. In the Province of 
Agra, where the old rule of prescription is still retained, special 
precautions have been taken to prevent the deliberate shifting 
of tenants by the landlord to defeat their claims, and the 
tenant’s continuous possession is held not to be disturbed by 
re-distribution or exchange of holdings. In Bengal a further 
step has been taken, and every tenant who has continuously 
held land in a village for twelve years has a right of occupancy 

in all land that may at any time be held by him in that 
village. 

Landlord’s improvements, or an increase in the area of the 
holding, are everywhere accepted as proper grounds for 
enhancement. An occupancy tenant’s rent can generally 
(subject to certain restrictions) be enhanced by contract, but 
: in some Provinces the interposition of a Government officer is 
in any case required. When an enhancement is made on suit 
or application, it is Subject to certain prescribed limitations. 
The Act of 1859 allowed enhancement up to the prevailing 
standard of occupancy rents in the neighbourhood, or up to 
the limit indicated by a rise in the value of produce j and this, 
with some later modifications, is still the rule in force in 
Bengal and the Province of Agra. In the Central Provinces 
enhancements not exceeding 25 per cent, may be made if the 
rent fixed at the last land-revenue settlement was less than the 
full rent assessable, or if there has been a rise of prices since 
the settlement. In Oudh a rise of prices is not taken into 
consideration, but in enhancements regard is had to the 
prevailing occupancy standard, or to a certain proportion of 
the prevailing non-occupancy rates in the neighbourhood. In 
the Punjab neither of the old rules of 1859 is now followed, 
and the occupancy rents are limited to a standard based on the 
land revenue and varying from one-eighth to three-fourths in 
excess of the assessment. In all Provinces where the land 
revenue is subject to periodical re-assessment, the rent can be 
altered at the time of the revenue settlement; otherwise an 
occupancy rent once fixed is unalterable (except on the ground 
of change of area or landlord’s improvements) for a further 
period of five, ten, or fifteen years as the case may be, the term 

being shortest in Oudh and longest in Bengal. 

The protection accorded to a non-occupancy tenant is of 
course less than that above described, but his rent is not, 
except m the Punjab, left entirely to the discretion of the 
an ord The Bengal Act allows a tenant who sues against 
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enhancement to have a fair and equitable rent fixed for him on 
the basis of the prevailing rates, and the law in the Province of 
Agia allows a similar privilege to tenants who have held on a 
seven years’ lease. In Oudh an enhancement, whether agreed 
to oil conticict or Srivcirdoci on b, suit, niciy not exceed. 6™ per 
cent, of the existing rent, and the corresponding limit in the 
less developed Central Provinces is 33 per cent. A special 
feature of the law in the Central Provinces is that an officer 
re-assessing revenue is required to fix the rents of all non- 
occupancy tenants ; and a general revision of rents on a some- 
what similar system can, if necessary, be set in motion by the 
Government in the Province of Agra and in Bengal. A non- 
occupancy rent once fixed is generally protected from further 
enhancement for a term of five or seven years. 

An abatement of rent can be adjudged, generally speaking, Abatement 
on conditions inverse to those permitting of judicial enhance- 
ment, and in cases when a Government officer is invested with 
general powers to fix fair rents he necessarily has the power to 
reduce rents which are excessive. In some Provinces the courts 
possess, to a ceitain extent, power to remit rent when the 
produce has been injured or destroyed by natural causes ^ and 
in the temporarily settled Provinces a suspension or remission 
by Government of its revenue entails, or is conditional on, a 
corresponding suspension or remission of the rent 

Lastly, as regards the recovery of arrears, the general Recovery 
tendency of modern legislation in India is to reduce the arrears, 
landlord's summary powers of recovery, while simplifying 
the procedure of recovery through the courts. The special 
processes of ejectment and distraint are now subjected to 
considerable safeguards against possible oppression. As a 
general rule, both occupancy and non-occupancy tenants can 
be ejected for arrears ; but the ejectment must be by notice 
or suit, and the procedure must be in accordance with the 
conditions laic! down by the legislature. In Bengal and the 
United Provinces the landlord has also a remedy by distress^ 
but his powers are far less extensive than they were under 
the old Bengal Regulations. The distraint is confined tO' the 
crops of the hoiding in arrear ; reaping and threshing may not 

h ; the arrear for which distraint is made must 
be of recent origin ; and the distraint must either be made 
through a court or reported at once for the court's information. 

In the Central Provinces and the Punjab there is no actual 
power of distraint; but in the former Province crops can be 
attached pending a decree for the arrears, and in the latter, if 

Gg2 
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Rent in 

ryotvvari 

Provinces. 


the produce be already attached, the rent can be recovered 
tiicrcirom. 

The above represents briefly the present condition of tho 
law regarding rents in Northern and Central India’ In th 
‘ ryotwari ' areas, where the Government deals directly vdA 
each occupant of land, and where large proprietors have either 
disappeared or never existed, the land is cultivated to a much 
larger extent by the landholders themselves and rents are far 

ally falls far short of the economic rent has, however led m 
a certarn amount of subletting in the ryotwari areas ■ and 

ierSLTe? legislature has hiAertc 

cised little or no interference m rent matters, the increasing 

tendency to sublet gives_ rise to the presumption that th! 

position of sub-tenants in ryotwari tracts will before loiur 

be subjected to more detailed control than has hitherto hZn 

i^t:r^us!S''Z, provisions already dis- 

orrent fn ^he original form 

of rent m India is, however, a kind-rent, taken, as a rule in 

the form of a share of the srain hp^r, mu • ■ ’ ™ 

connpcfpri ,„;^u .u- • ^ ^ P' mconveniences 

connected with this primitive phase of rent led to various 

. developments, such as the division of the standing crop by 

appraisement, or the payment of the landlord’s share of 

diLSror i ^ price-rate ; or, if the crops were 

difficult or inconvenient to divide, a cash rate per acre 

would be paid on them, or a cash rate per acre Lght be 
would be bolding ; or, finally, a lump sum in gross 

pL s y IrSa r P exceedingly common i all ^ 

whme the en . ^ tracts 

liable to extreme^ ’Undeveloped, or where the crops are 

are mtmh denre^a Tt u ^nants 

geneTl statement ’ ^ exceptions to these 

general statements, and the adoption of a cash or nrodnce 

basis for rental is largely a matter of custom The SrSuS 

system has both disadvantages and merits: it opens tlirfoo^ ^ 

priettsSj pro- 

are bound, by an Act pLed ir T S^g assessment, such proprietors 

ments with their tenants as a preUmfnarv to the'°‘° 
courts in distraint, eviction I - iTa ^ f assistance by the 

enforce snch written avreements'Lai “ dealing with suits to 

on enhancements of rent An i ^ / tenant, are enabled to adjudicate 

Madras is at presenlTil-tk^r^^^^^ 

present 190^) under consideration. 
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to much fraud, uncertainty, and oppression j but on the other 
hand, it apportions the rent exactly to the produce, and thus 
avoids the severity with which a fixed cash rent must fall upon 
a tenant in years of scarcity. Where kind-rents prevail, many 
of the questions with which the rent laws concern themselves 
disappear from view. Enhancements and abatements, for 
instance, due to changes in area, to improvement and dete- 
rioration, or to the rise and fall of prices, adjust themselves 
automatically. Otherwise, and with some necessary modifica- 
^^t)ns, the provisions of the rent laws apply generally to produce- 
rents as well as to those in cash ; and there are usually special 
conditions providing that disputes about the division or ap- 
praisement of the crop shall, on the application of one of the 
parties, be decided by a revenue officer, and that under certain 
circumstances a kind-rent may, by the same agency, be con- 
verted^ into one in cash. There are no general statistics 
regarding the expansion or contraction of the area under 
kind-rents; but it is usually believed that, taking India as 
a whole, the system of cash rents is slowly gaining ground 
concurrently with the general development of the country. 

Detailed statistics regarding rent are not, as a rule, available Rent 
for any but small areas, and in Bengal they are flim ngt statistics, 
entirely wanting. The following table collects the chief 
data of interest for the zamlndari Provinces according to 
recent returns : — • 



Bengal. 

Agra. 

Oudh. 

Punjab. 

Central 

Provinces. 

Average area held by pro- 
prietor (in acres) 

Average area of tenant’s hold- 

59 

16 

.71 

16 

335 

ing (in acres) . 

* 

* 


2.8 

n -8 

Percentage of total cultivated 






area held by tenants . 
Percentage of rented area held 

* 

•jS-o 

87.S 

54-1 

77.1 

by tenants enjoying occu- 
pancy or equivalent rights . 

•. iif 

45*4 

6.3 

19.9 

59-5 

Percentage of grain-rented 





area to total rented area . 
Incidence of cash rents per 

* 

6-2 

19*8 

56.6 

* 

t 

cultivated acre (in rupees) . 

3-5 

2 

5*2 

3*7 

0*7 


* Information not available. 


The figures require certain reservations and explanations 
which need not be entered into here; but they may be 
accepted as showing with sufficient accuracy the general 
conditions connected with rent in India. With reference 
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to the incidence of the cash rental, it may be observed that 
the rent of protected tenants is in some Provinces main tained 
by law at a standard below that of tenants-at-will, while in 
other Provinces it is not so restricted, and may even, owing to 
the occupancy tenants’ possession of the best lands, be higher 
than the prevalent non-occupancy rate. 

As to the incidence of the rents generally, this may be said 
to depend on the interaction of three forces— custom, com- 
petition, and legislation. In the early days of British rule 
custom was everywhere paramount, and even now the influence 
of competition is comparatively restricted. A rise of prices 
for instance, even in unfettered tenancies, does not necessarily 
entail a concurrent rise in rents : the rental in such cases rises 
as a rule, considerably after prices and by no means in exact 
conformity with them. The rent legislation of India has this 
special characteristic, that it starts from a basis of custom and 
while accepting the legitimate influence of competition, seeks to 
confine that influence within reasonable limits. It aims not 
so much at the curtailment of advantages naturally accruing to 
landlords, as at the maintenance of rights already conferred 
on tenants by custom. Custom is therefore still, to a large 
extent, the foundation of Indian rents, and the presumptions 
of unfettered competition, which pervade the standard eco- 
nomic conceptions of rent, can only be applied with large 
reservations to existing conditions in India. 

II. Prices and Wages 
Retail Prices 

No records exist of prices in the interior of the country 
except for the staple food-grains and salt, which are the articles 
most commonly bought and sold. Since 1873 these prices 
have been reported in fortnightly returns from most Districts, 
and have been regularly published in the Gazette of India. 
From these, and from earlier local returns, a compilation of 
each, year’s prices is made, which has, since 1884, been 
published annually in the official publication entitled Prices and 
Wages m India, the record of prices commencing with the 
year 1861. For previous years the information becomes 
more and more incomplete the farther back the inquiry is 
carried, and is not wholly to be depended on, though various 
official records exist of prices in such periods. Thus, in a 
report on wages and prices during the years 1858-70, published 
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in 1871 by the Government of the United Provinces, a state- 
ment, obtained from merchants^ books, is given of the price of 
wheat at Bareilly from 1805, at Ghaziabad from 1831, and at 
Saharanpiir, Muttra, and Aligarh from 1840. Old prices are 
also obtainable from settlement reports and local gazetteers. 
The Bombay Gazetteer gives prices of millet at Broach from 
1782 in broken periods, and continuously from 1810; at 
Bhaunagar from 1783, with but few omissions ; and for several 
other places from the early years of the nineteenth century. 
These prices, with those of rice in Kanara and Madras, from 
1824 and 18 1 1 respectively, were averaged, and illustrated with 
a series of diagrams, by Mr. Chambers, Meteorological Reporter 
for Western India, in a paper, written in April, 1886, on the 
variations of prices in the Bombay Presidency, which examines 
the possible connexion between price variations and the 
periodicity of sun spots. Similar variations over a long series 
of years, starting from the early part of the nineteenth century, 
were given in tabular and diagrammatic form by Mr. Pedder of 
the India Office, in a memorandum on prices embodied in the 
Parliamentary Blue Book exhibiting the ‘ Moral and Material 
Progress of India ^ in 1882-3, grains selected being in 
this case bajra {Pennisetum lyphoideuni), jowdr [Andropogon 
sorghuni), wheat, and rice, at four typical marts. The salient 
feature of all these price statements is the same : namely, the 
immense variation of prices between years of good and bad 
harvests which resulted from the absence of trade and communi- 
cations, except in the maritime Districts of. Western India, 
which were opened to trade in very early times and where 
the fluctuations were consequently within much narrower 
limits. The isolation of many Districts before the opening 
up of the country by railways and roads deprived them of 
any outlet for their surplus in times of plenty, and in periods of 
scarcity or famine made them depend wholly on their own 
supplies. Thus, an abundant harvest produced prices which, 
according to modern standards, seem extraordinarily low, while 
a failure of the crops meant a range of prices proportionately 
much higher than can now be reached, or caused heavy 
mortality from starvation. Among several examples of the^ 
levelling ellect on prices of improved communications, Mr. 
Pedder cites the following case. In 1838 there was a severe 
famine in the United Provinces, and the price of wheat a t Agra* 
rose to 13I seers ^ per rupee, while at Khandesh the price of 
jowdr was as low as 61 seers. In 1861 and 1869 there were 

* A seer is about 2 lb. 
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again famines in the United Provinces and no failure in 
Khandesh. But the railway had meanwhile brought Khandesh 
into direct communication with Agra, and when the price of 
wheat in Agra was 14 and 12 seers per rupee the price ofjowar 
in Khandesh rose to 1 6 and 1 2^ seers. 

Rise of Other noticeable features are the tendency of prices to fall 
during the first half of the nineteenth century, and the marked 
rise which occurred about i860, and which is attributed by 
Mr. Pedder to the great economic change introduced by the 
rapid growth of the export trade and the expansion of the 
circulating medium. Under native rule such limited trade as 
existed was mainly carried on by barter, and a large portion of 
the receipts and disbursements of the Government was in 
kind. The introduction, with British rule, of money payments 
to and by Government, the growth of trade, and the general 
increase of prosperity and production arising from peace and 
a settled administration, caused prices to drop until a rise was 
brought about by a large influx of silver, which allowed the 
currency to expand in a greater degree than the duties thrown 
on it. 


Cora- ^ In comparing early prices with those published from i86i, 
prices must be remembered that the former, which are generally 

before and taken from settlement reports, are the harvest prices obtained 
aftwthat by the cultivator, while the latter are the retail prices paid by 
the consumer. The harvest prices, besides being necessarily 
far lower than the retail figures, are no guide to the average 
price of the year, for the crop is often sold to a banker, grain- 
dealer, or merchant who has made advances and bargained for 
its purchase beforehand, at a price not likely to be unfavour- 
able to himself. The grain trade as it now exists is quite a 
modern development, resulting from the establishment of 
ampler means of transport and communication; yet it is a 
common fallacy to compare modern prices, which approach to 
one level at all places accessible by railway, and which in 
times both of plenty and of acute famine are real commercial 


quotations, with the purely local figures formerly recorded in 
isolated tracts, w^here a bumper harvest produced nominal 
prices, and a complete failure, with the usual accompaniment 

of intense famine, made grain practically priceless. 

^andard 111 considering the course of retail prices from i86x, it will 
grains. Convenient to take the seven principal food-grains for which 
a complete record exists. In tabulating the figures, the 
average of the District prices for each Province, or part thereof, 
where the grain is largely grown for food, is taken from Prices 
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and Wages in India and formed into a general average • for 
although this method is doubtless open to some criticism 
limitation of space compels its adoption. The grains and the 
Provinces are ; Rice (common)-Bengal, Assam, Lower Burma 
Madras, United Provinces, Central Provinces. Wheat— Pun- 
jab, United Provinces, Central Provinces, Bengal (Bihar 
Bombay. Barley— Punjab, United Provinces, Bengal (BihSr 
Jowdr {Andropogon sorghutn)—\Jm&i. Provinces, Pun^ib 
Central Provinces and Berar, Bombay, Madras. Pajra {Pen 
nisctum typhoideum)-MsRi^A Provinces, Punjab, Madras 
Bombay. Rdgi {Eleusine coracand)—MzAx&s., Mysore, Bengal 
Bombay. Gram {Cicer anVA>2?/«?)— Punjab, United Provinces, 

Bengal (Bihar), Central Provinces, Bombay, Mysore. 

Maize, arhar {Cajanus indicus), and kakun {Setaria italica 
have been omitted, as the records of prices for these are more 
or less incomplete in the earlier years. Salt is also left out as 
its price is chiefly regulated by the varying rate of duty and 
the cost of transport. 

Prices are expressed, according to the usual Indian method 
in terms of the number of seers sold for a rupee; and to avoid 
misleading conclusions by those accustomed to think of 
money prices, it is advisable to note that not only do money 
prices vary inversely to quantity prices, but that the per- 
centages of the rise or fall of prices according to the two 
methods of notation are quite different. Thus, if the number 
of seers obtainable for a rupee is halved, i.e. decreases by 
50 per cent, the money price is doubled, i.e. rises 100 per cent ; 
but if the quantity price becomes 50 per cent more, that is 
cheaper, the corresponding money price is only 33 per cent 
lower. 

In the table on the next page, which gives averages for each Siati«t» 
quinquennium between 1861 and 1900, and for the three years 
1901--3, quantity prices are used except in the last column, which iS6i -if©. 
states the variations in the estimated price of all grains from 
the price of a standard period. These variations are in inverse 
ratio to the quantity prices, and thus represent with approxi- 
mate accuracy the course of money prices. 

Allusion has already been made to the general rise of 
which took place about i860. With the suppression 
Mutiny and the transfer of the administration to the Crow: 
there commenced a new era of commercial and industo 
activity, as the resources of the country were developed 
construction of roads and railways, the improvement of har- 
bours, and the extension of irrigation. A momentous e^^ 
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this period was the American Civil War of 1861-5: this, by 
caxising a cotton famine, gave an immense stimulus to the 
extension of cotton cultivation in India, which while the war 
lasted brought large profits to the cultivator and the merchant 
The influx of the precious metals which began about the time 
of the Mutiny was thus still further stimulated, and a great rise 


Quantities sold fer Rupee in Seers and decimals of a Seer 


Average 

FOR THE 

Years 

Rice. 

Wheat. 

Barley. 

Jo war. 

Bajra. 

Ragi. 

Gram. 

General 

arerage. 

Variation 
in money- 
price 
index, 
the price 
of 1871.5 
being 
“lOO. 

1861-5 . 

1866-70 . 

1871-5 • 

I S 76-80 . 
1881-5 . 

18S6-90 . 

1S91-5 . 
1896-1900 

I 90 1-3 

20.0 

16.1 

i8«2 

M -5 

16.9 

14.7 

12.7 
11*7 
II-6 

22*4 

i6-2 

19.7 

16.9 

19.9 
16.3 

14.9 
12. 1 

M-B 

36*6 

27.1 

29.0 

27-3 

30.9 

24.7 

22.7 
184 

21.9 

26.;; 
21.9 
26*8 
21. 1 

28.5 

21.5 
20*1 

16.5 
20-6 

24*8 

19.9 

23.0 

19*3 

25.0 
19-6 
iS*o 

15-3 

19-1 

28. 7 

26.5 

. 33-5 

20*4 

28*0 

26*9 

22.3 

18.3 

20.5 

260 

18.4 
23.6 
19.9 
25*6 
19.8 

18.5 

13-5 

16.5 

26*4 

20.9 

24.8 

19.9 
25-0 
20.1:; 
18.5 
I5.I 

17.8 

94 

119 

100 

125 

99 

121 

135 

164 

139 


of prices ensued, from about the second year of the war, 
throughout the cotton-growing districts of Western and Central 
India, extending in a less degree to other parts of the country. 
Prices were also raised by the famine of 1861 in the Upper 
Doab of the Province of Agra and the neighbouring districts of 
the Punjab and Rajputana, and by the scarcity in Cutch. A 
uniform level of prices was, however, still far from being 
established j for in 1861, while wheat was nearly 39 seers to the 
rupee in the Central Provinces and 26 seers in Oudh, it was 
less than 19 seers in the Province of Agra and only 16 seers in 
Bombay. So also in 1862, when rice was 29^ seers per rupee 
in Bengal, it was less than 18 seers in Burma and not quite 
14 seers in Madras. On the collapse of the inflation caused 
by the American War, ^ prices would probably have fallen but 
for the great Orissa famine of 1866, which extended into Bengal 
I^oper, Bihar, and parts of Madras. Another notable famine, 
t at of 1869, affected Western Rajputana and parts of Northern 
ncHa, and the extension of scarcity west and south produced 
a rise in the price of food-grains in Bombay, the Central Pro- 
vinces, and Hyderabad. 

prices were not seriously disturbed by any 
calamity except the Bihar famine of 1874 ; and although large 
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purchases of grain were then made by the Government, and 
scarcity prevailed in the adjoining Districts of the United 
Provinces^ the disturbance of prices was not widely felt In 
view, therefore, of the generally normal character of the seasons, 
and the fact that its middle year (1873) is that from which the 
great change in the relative values of gold and silver com- 
menced, this quinquennium has been selected as the most 
suitable standard with which to compare the price levels of 
other periods. The quinquennium 1876-80 embraces the 
great famine of 1877-8, which affected an immense tract in 
Southern and Western India and extended, with diminished 
intensity, into the north. Great quantities of rice were sent 
from Bengal to the famine districts, and the price of food-grains 
rose to a very high level throughout India. 

The export trade in wheat, which had begun in a small way 
after the opening of the Suez Canal in 1869, received a check 
during the years 1878-80; but it revived in the following 
year, and in 1881-2 reached an extraordinarily high level 
with a total of nearly 1,000,000 tons. The export trade in 
rice, which expanded greatly in 1872-3, was on a large scale 
throughout the decade under consideration, and showed greater 
contraction in 1874, the year of the Bihar famine, than in the 
Deccan famine three years later. 

The period 1881-90 is noticeable for a remarkable change. 
Speaking generally, all crops except rice were good or abundant 
during the years 1881-5, though there was scarcity in a portion 
of the Punjab in 1884, and distress in parts of Bengal and 
Madras in 1885. The rice crop was bad between 1883 and 
1885, owing to drought and floods, but wheat was plentiful, 
and the average price for* all grains was low. The dependence 
of prices on the variations of the seasons is thus, as formerly, 
clearly marked; but this explanation hardly suffices to account 
for so great a rise in prices as occurred during the last five 
years of the decade, for the 1889 famine in Ganjam (accom- 
panied by distress in the Orissa States and scarcity in Bihar) 
was only of local importance, and prices had already reach^ 
their highest point in 1888. The export trade in food-grams 
was no larger than in the previous five years; and unle^ the 
harvests were generally poor, though not sufficiently so to 
cause noticeable scarcity, some reason for the rise other than 
diminished supplies must be found. There is, of coume, a 
direct connexion between the volume of the currmcy and 
prices, but in the case of retail prices this ccmnexion is m 
obscure that it cannot be traced with any certainty, btni 11 is 
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a fact that from the time this general rise of prices occurred 
there were heavy imports of silver, and the active circulation was 
increased by a large addition to the coinage. 

The high prices ruling during 1886-90 were still further 
raised in 1891-2 by prolonged drought, causing scarcity and 
distress in Madras, the Bombay Deccan, Bihar, and Upper 
Burma. A strong Indian demand for rice was coupled with 
large exports, and at the same time there was- an unprecedented 
export of wheat owing to failure of the crops in Europe, so 
that Indian prices reached almost to famine levels. With 
better seasons prices cheapened ; but the lowest point reached 
in 1891-5 was still above, the average level of the previous 
quinquennium and, as in that period, the importation' of silver 
for coinage, until the closure of the mints in June, 1893, was 
on a large scale. 

The next quinquennium (1896-1900) includes two periods 
of intense and widespread famine. The failure of the crops 
caused famine over a very large part of India in 1896-7, and 
the central and western regions were again desolated by the 
famine of 1899-1900. The effect was to raise the price of 
food-grains in all parts of the country to the highest levels on 
record. Wheat exports were reduced to insignificant propor- 
tions during the first famine, and were practically extinguished 
in the year following the second. But in spite of the large 
supplies of rice absorbed by the famine areas, a very extensive 
export trade in that article was maintained throughout ; and in 
1898-9, the year preceding the second famine, the export of 
rice, wheat, and other food-grains was larger than in any previous 
year except 1891—2, the aggregate exceeding 3,000,000 tons. 

During the years 1901-3 the harvests have been good and 
piices have fallen steadily. The levels are still comparatively 
high, but the decline is as rapid as could be expected in view 
of the effects of the last two famines, and the depletion of 
stocks which must take years to replace. Rice, of which the 
exports have greatly increased during the last two years, remains 
extremely dear ; and it has been evident for some time that 
the supply of this cereal, which is perhaps the most largely 
consumed food-stuff in India, has not kept pace with the 
growth of the demand. Wheat in India proper, like rice in 
Burma, is being grown more extensively for export, and the 
recent revival of the foreign demand has produced exports 
bearing a far larger proportion to the consumption than in 
the case of rice. EacE of the last two famines caused a large 
reduction of tne area under wheat, and though its cultivation 
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is rapidly expanding, the deficiency has not yet (1905) been 
made up. Of rice it may be said that present prices are as 
high as the famine prices of former years; but it would be 
incorrect to apply this statement to food-grains in general, for 
the price of wheat has fallen, and all the commoner grains 
which are the staple food of the poorest classes have cheapened 
remarkably between 1901 and 1904. Recent prices are, it is 
true, higher than the average of the first half of the forty years 
dealt with in the table on page 458; but allowance must be 
made for the gradual levelling of prices throughout Districts, 
Provinces, and the country at large which has followed the 
multiplication of the means of intercourse. The chief factor 
in determining the price of food-grains has been, and will con- 
tinue to be, the out-turn of the crops; for as India is dependent 
for food on its own resources, a considerable deficiency of the 
supply, either actual or anticipated, must always send up 
prices, and it is an economic law that the increase of price 
is in much greater proportion than the deficiency in supply 
which causes it. The increase of population, and consequent 
pressure on the land, would operate, through the law of 
diminishing returns, towards a permanent increase in the price 
of food even though the area under cultivation expanded in 
the same proportion ; and the demand for export has undoubt- 
edly influenced the price of rice and wheat directly, and through 
them the price of the commoner food-gTains. Thus, a remark- 
able fall in the price of food-grains in the United Provinces in 
the year following the severe famine of 1896-7 was assigned by 
the local officials to the small export demand for wheat. The 
steadying of prices by increased facilities of transport must, as 
already stated, result in raising the general level. Another 
general cause which would produce a higher range of prices is 
an inflation of the currency; and it is at least a noticeable 
coincidence that at the periods from which prices took an 
upward turn, namely, from about i860 and again from about 
1886, there was a great influx of silver and a large addition to 
the coinage. 

The effect of the increasing price of food on the condition 
of the labouring classes is discussed in the section dealing with 
wages. 

Wholesale Prices 

The wholesale prices of commodities recorded in Prices and 
Wages in India relate to a few of the principal articles of 
import and export There is no record, except of quite recent 
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date, for the markets of the interior, and the earliest quotations 
are for prices at Calcutta in 1843. Until 1861, moreover the 
list of articles is very imperfect ; and, as in the case of retail 
prices, it is convenient to commence with that year, which 

marks the beginning of a new era of commercial and industrial 
activity. 

Variations To illustrate the course of wholesale prices in tabular form 
Kera convenient to substitute for the actual price of each 

1861 and article the percentage of its variation from the price of a given 

rtandarf reckoned at 100. The year selected is 1873, 

imports. from which time the gold value of silver and of the rupee began 
to decline, and the price ruling in March of that year is the 
actual datum* The variations from this standard, calculated 
on the mean of the prices of January and July in each year, 
of certain principal imports into Calcutta are shown in the 
following table : — 


Variations in the Wholesale Prices of Imports at CalciitU. 



Grey 

cotton 

shirtings. 

( 

Cotton 

yarn, 

grey. 

Cotton 

yarn, 

orange. 

Copper 

braziers. 

Iron, 

flat. 

Average 
or index 
number. 


/ i86i~5 

146 


154 

99 

63 

T 2 I 

<u 

1800-70 

125 

I19 

in 

85 

69 

102 

tu) 

1871-5 

94 

94 

96 

94 

88 

93 

1 

1876-80 

77 

83 

82 

86 

64 

79 

>“ ■ 

1881-5 

77 

75 

81 

76 

58 

74 


1886-90 

79 

71 

81 

72 

62 

73 


[1891-5 

73 

69 

77 

76 

65 

72 


1896 

72 

73 

80 

82 

7 ^ 

76 


1897 . 

70 

66 

80 

81 

74 

74 


1898 . 

64 

59 

67 

82 

74 

69 


1899 . 

73 


62 

95 

78 

73 


1900 

84 

66 

71 

no 

83 

83 


1901 

86 

73 

$6 

III 

79 

87 


1902 . 

80 

66 

78 

97 

70 

78 


1903 . 

79 

73 

80 

92 

70 

79 


These articles, though few in number, represent in the 
^ggTGgate a large share of the total import trade, and each 
is typical of a large class. Thus, the three forms of cotton 
represent all cotton manufactures, which constitute more than 
one-third of the total imports. Copper is an article of great 
importance in the domestic economy of the people ; and the 
price of iron, of which an insignificant quantity is produced in 
India itself, regulates the cost of all manufactures thereof, 
mcluding machinery, whether imported or made in the country. 
The price of imports generally, as represented by these ai-ticles, 
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fell by 21 per cent, between 1873 and 1903, while the fall in 
cotton goods was from 20 to 27 per cent, and in iron 30 per 
rpnt It must, however, be noted that iron is subject to great 

Fica, «d coppa, i, so much subjac. rf 
Speculation that its price, too, is unstable. Cotton, also, is 
often subject to special influences; and its very high price 
between 1861 and 1870, or more particularly from 1863 to 
1867, is due to the cotton famine caused by the American Civil 
War,’ while the effects of shortage of supply and speculation 
have caused an advance of price in recent years. _ _ 

The variations of other typical imports, for which prices are Pnc^ o 
not available for the whole period from 1861, are shown 


below :■ 




1871-80. 1881-90. 1891-1900. 1901-3- 
98 
80 


80 

61 


70 

67 

lOl 


59 

77 

115 


Sugar (Mauritius) 

Coal (Welsh) 

Kerosene (American Chester) 

The variation for kerosene is based on the price of Ja,nuary, 

1888 and the prices are for imports at Calcutta, while the 
prices of sugar and coal are those for imports at Bombay. 

Sugar has grown to be one of the principal imports mto India, 
and the great volume of the supplies during the last seven 
years, originated by the influx of beet sugar, has brought down 
prices. The import trade in kerosene has nearly doubled since 
1888 but has recently received a check through the working 
of the oil-fields of Burma and Assam. Of late years, too, the 
development of its own coal-fields has made India almost 
independent of imported fuel ; hence foreign coal is no longer 

an article of much consequence in the import trade. 

The table on the following page shows the variations from the variatioM 
pries ot March. .8,3, of som. of rir. principal eapom from 
Calcutta and Bombay, the figures being, as before, deduced 
from the mean of the January and July prices m each year 
The average price or index number shows on the whole 
remarkable stability ; but this is the result of a notable nse 
in rice jute, and linseed, which counteracts a fall in the other 
articles, the decline being particularly heavy in the case of tea, 

indigo, and cotton yarn. . -.ou .uc -o- .1 

The great rise in the price of rice is in agreement mth the R.ce and 

evidence of retail prices. In the case of wheat the explanation • 

of the decline in the export price, while the retail price has 

risen, is that the price at Calcutta, in 1873, which is taken as 

the datum for calculating variations of export prices, was 
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88 
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97 
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98 
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95 
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102 

141 

96 

96 
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95 

91 
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81 

99 
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95 
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186 

«7 
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77 
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77 
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86 

73 
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87 
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84 
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81 
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recent years is not nearly so great as at Calcutta, and the 
variations, which are often the result of speculation, are quite 
unconnected. Thus while the index numbers at Calcutta 
during the three years 1901-3 were 184, 195, and 163, at 
Rangoon they were 122, 118, and 15 1. 

Dealing briefly with the other articles given in the table, Linseed, 
the recent rise in the price of linseed, followed by an abrupt 
fall due to greatly increased supplies, represents the course of 
prices for this article in European markets. Jute, like all cotton, 
monopolies for which there is a great demand, has risen much 
in price, w^hile gunny-bags have recently shown a downward 
tendency. The great fall in the price of tea is due to pro- 
duction in excess of the demand; and in the case of indigo 
to the loss of its monopoly through the discovery and largely 
increasing manufacture of a chemical substitute. The trade 
in cotton and its price have been subject to wide fluctuations 
owing to variations in the supply and demand. In the third 
year of the American War the index rose as high as 229, and 
in 1899, when the crop was a failure and American cotton 
was extremely cheap, it fell to 59. The latest rise, follow- 
ing on the gigantic speculation in American cotton, is not 
shown in the table ; but the price of January, 1904, gives 
an index of 103, and during the same month the figures for 
yarn and cloth are 74 and 85 respectively. The increase 
under cotton manufactures has not been proportionate to this 
rise in the price of the raw material, and the profits of the 
Indian spinning mills were for a time greatly reduced by the 
low price of yarn. 

The prices of cow-hides at Calcutta and of skins at Madras Hides and 
show the following variations, the standard figure (100) being 
here the price in 1879 : — 


Hides, raw 
Skins, tanned 


1S71-80. 1881-90. 1891-1900. 1901-3. 
93 121 166 193 

105 125 139 138 


The prices of hides and skins are influenced by the seasons, 
as a serious drought leads to heavy mortality of stock. Up 
to 1879 the quality of hides for which prices were quoted 
was rather inferior, so that the rise shown by the index is 
exaggerated. During the last three years hide prices have 
been steadily rising. 

The question remains whether any conclusions can 
drawn as to the operation of general causes which have 
tended to raise or deprers prices. It has been noticed in prices. 

VOL. HI. H h 
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regard to retail prices that from about 1886 there was a rise 
which was not attributable to bad harvests, and the same 
effect may be discerned in the prices of imports and exports 
from 1887. The import prices of the commodities mentioned 
in the tables on pages 462-3 are of course regulated by 
gold prices, or by the relation of gold to silver prices which 
is expressed by exchange. So also the export prices, especially 
of those articles principally produced for export, follow gold 
prices when exported to countries with a gold standard; and 
it should be noted that in 1873, the year taken as the standard 
level, gold prices were excessively high, and that they then 
declined pretty steadily until 1887, when a temporary rise set 
in. But the peculiar nature of the chief products of India 
has also to be taken into account; for some, like jute, indigo, 
rice, and tea, are either monopolies or have a preponderating 
influence on world prices, while others, like wheat and cotton 
(though both these have recently come to the front in an 
unusual degree), are often of very secondary importance. 
Further matters to be considered are the rapid growth of 
trade, the lowering of inland and ocean freights, and the 
gradual development of a backward country. Still, with all 
these reservations, the conclusion seems justified that the 
contraction in the volume of the currency which must have 
resulted from the suspension of rupee coinage during the 
three years following the closure of the mints, and the very 
limited re*coinage operations of the next three years, caused 
a sensible reduction in the general level of prices during the 
years 1898 and 1899. The remarkable cheapening of both 
the- retail and wholesale prices of food-grains in the year 
immediately following the great famine of 1896-7 also gives 
support to this view. 


Wages 

The official District returns of wages date only from 1873. 
The wages reported are of unskilled and skilled labour, the 
types of the former being the agricultural labourer and the 
domestic servant (as represented by the syce or horse-keeper), 
and of the latter the common artisan, w’hether mason, carpenter, 
or blacksmith h General tendencies are broadly delineated in 

^ As regards distribution of employment, the following passage from 
Vol. I, chap, ix, which summarizes the 'occupation’ figures of -the 1901 
Census, may be conveniently repeated here: 'Nearly two-thirds of the 
population in 1901 relied on some form of agriculture as their principal 
paeans of subsistence: 52 per cent, were either landlords or tenants, la per 
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the figures ; but for exact comparisons they are untrustworthy 
as, owing to the absence of instructions in regard to the precise 
nature of the information to be given in the returns, and 
the widely differing systems of engaging and remunerating 
labour throughout India, it is impossible that uniformity of 
method should have been observed in different Districts and 
Provinces. In some cases, too, it is evident that apparent 
changes in the same District are due to different methods of 
estimating wages. 

As regards agricultural labour, the system of payment in Payment 
kind is still widely prevalent. Occasionally the labourer may wages 
be a bondservant, for traces of the old system of agricultural 
bondage still remain, and in this case he gets a regular sub- 
sistence with small perquisites. Ordinarily a farm labourer is 
fed, or gets a certain fixed ration of grain, in return for regular 
service. He receives perquisites in the shape of an occasional 
piece of cloth, an advance or small gift to meet marriage 
expenses, and sometimes a small cash wage, and he may be 
housed by his employer. Casual hiring may be for a particular 
season or operation, as for the harvest, or for a daily wage ; 
but in most rural tracts the remuneration is wholly or partly in 
grain, or a cash wage is supplemented by one or two free meals. 

In some cases the remuneration given for certain agricultural 
operations is a percentage of the crop. The regularity of em- 
ployment also differs greatly, and in several Districts labourers 
are regularly without work for three or four months, so that 
their average earnings must be calculated on what they receive 
during eight or nine months of the year. In many parts, also, 

cent, were field labourers, and about i per cent, were growers of special 
products or engaged in estate management, &c. In addition to these, 
about 2J per cent, who mentioned some other form of employment as the 
chief source of their livelihood, were also partially agriculturists; and 
another 6 per cent., who were shown as “ general labourers,” were doubt- 
less in the main supported by work in the fields. About 15 per cent of 
the population are maintained by the preparation and supply of material 
substances ; and of these more than a third find a living by the provision 
of food and drink, and a quarter by working and dealing in textile fabrics 
and dress. Domestic and sanitary services provide a livelihood for only 
4 per cent, of the population ; and commerce, the learned and artistic 
professions, and service under Government for barely half as many each. 

In cities, as might be expected, the functional distribution is very different 
from that in the country as a whole : the proportion of persons dependent 
on agriculture falls from two-thirds to one-twelfth; the number engaged 
on the preparation and supply of material substances rises from one- 
seventh to two-fifths ; one-eighth derive a livelihood from commerce, and 
nearly as many from personal and domestic services ; one-eleventh from 
unskilled labour, and one-fourteenth from. Government service.' 

II h 2 
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landless labourers are not numerous^ and those who work for 
hire supplement by wages the income derived from a small plot 
of land. Village artisans and domestic servants are also com- 
monly paid in kind, and the former often possess land. There 
appears to be a desire on the part of employers to substitute 
cash for grain wages as the price of grain rises ; but, speaking 
generally, cash wages are still commonly paid only in the 
vicinity of towns or industrial villages, and by large employers 
of industrial labour. 

Difficulties The official returns do not, as a rule, discriminate between 

ihJ'woLc give the cash equivalent of 

returns. wages in kind, do they state how the conversion is made. The 
following changes in the record have, however, been detected : 
namely, from gross wages including food to net cash wages ; 
from daily wages for casual hire, which are multiplied by 30 
and represented as monthly wages, to the rate for monthly 
hire; from agricultural rates to town rates; from the average 
of several small town or village rates to a city rate; and from 
single to combined wages for a man and his wife working to- 
gether. Confusion is also caused by combining under one 
head the wages of the mason, the carpenter, and the black- 
smith, for their remuneration is far from equal ; and in some 
cases it would seem that the word ‘ common ’ has been read 
as applying only to the mason, and that wages have been 
returned for the carpenter or the blacksmith, and more par- 
ticularly for the latter, at a scale far above the average of the 
trade. In these circumstances it is impossible to state with 
precision the percentage of variation in wages during the last 
thirty years. Inquiries are now being made as to the possi- 
bility of a more accurate record. 

Variations Another difficulty in dealing with wages, apart from the want 
hi^fferLt uniformity in the reports, is that an average wage for India 
localities generally, or for a single Province, has little meaning, as wages 
differLt greatly according to locality. Thus, in Bengal wages are 

ciicum- high in the east, where the peasantry are prosperous and con- 
stances, siderable affluence prevails; they reach a lower level in the 
central Districts, except where the prevalence of malarial fever 
has checked the growth of population ^ ; and in the congested 
Districts of Bihar they sink very low. Bengal is not peculiar 
in this respect, for a low and non-progressive scale of wages 
will be found in all parts of India where agriculture is the chief 
occupation and the density of the population causes pressure 
on the means of subsistence. But wherever a demand for 
V' Burd win, for instance, wages are very high. 
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labour has been created by large undertakings, such as rail- 
ways or canals, wages have risen. The establishment of mills 
and factories in many towns throughout the country, and the 
development of mining and other industries, have exercised 
a similar influence, illustrating the economic theory that wages 
depend mainly on the demand and supply of labour. It follows 
that high prices do not always involve high wages. In fact, the 
most direct connexion between prices and wages in India, and 
that which takes effect most rapidly, is the reduction of wages 
in times of scarcity, when food is also inordinately dear. The 
failure of the crops destroys a large portion of the fund used in 
paying wages, and the numbers seeking employment are greatly 
enhanced, so that those who find it often obtain in return the 
barest subsistence. When, however, a rise in the price of 
agricultural produce is due to a larger demand, and extra 
profits are thus obtained by the cultivator or landowner, wages 
may and do rise. The great boom in cotton during the 
American Civil War, and the profitable cultivation of jute in 
Eastern Bengal, are examples of this. As to payments in 
kind, in so far as the labourer receives the same quantity of 
grain, his real wages are unaffected by a rise in its price, unless 
he can save a portion and thus make a profit by selling it ; but 
it must be borne in mind that, in the case of casual labour, 
remuneration in kind, like a cash wage, is affected by competi- 
tion. In the Central Provinces, which have suffered during 
the last decade from two great famines and several bad 
seasons, there is a tendency for wages paid in grain to 
decrease, either in actual amount or by change from superior 
to inferior kinds of grain. 

Although for purposes of accurate comparison the statistical 
data are seriously defective, they will serve for a rough indication 
of the course of wages. From a comparison of the Provincial 
averages which are summarized in the Appendix (pp. 47 ^- 4 ) t 
it would appear that between 1873 wages of the 

three classes of labour — namely, the agricultural worker; the 
domestic servant (as represented by the syce), and the artisan — • 
have all risen far more in Bengal, Assam, and the Punjab than 
in other parts of India, the indicated rates of increase being, 
for agricultural labour, 39 per cent, in Bengal, 41 per cent, in 
Assam, and 49 per cent, in the Punjab ; and for artisan labour 
48 per cent, in Bengal, 65 per cent, in Assam, and 50 per cent, 
in the Punjab. This establishes a relation between wages and 
the normal cost of living, for the staple food of Bengal and 
Assam is rice^ the price of which has risen more than that of 



470 


THE INDIAN EMPIRE 


[chap. 

any other food-grain, and the price of all food-grains has also 
risen remarkably in the Punjab h In Burma, where wages are 
very much higher than in India, there has been little advance. 
Similar stagnation is characteristic of Bombay, which started 
with a high level, while in Oudh, where wages have always 
been low, they appear to have fallen. Except in the case of 
agricultural labour, Madras shows a greater rise than the 
Central Provinces, the reported range for the three classes 
being an increase of from 6 to 13 per cent, in the Central 
Provinces, and from 10 to 15 per cent, in Madras. In every 
Province except Madras the smallest rise, or the greatest fall, 
is in the wages of horse-keepers, who are not, however, a very 
representative class. The common belief that the wages of 
skilled labour have advanced more than those of unskilled 
work is not altogether corroborated by the District returns for 
artisan labour, for this result appears in only three Provinces— 
Bengal, Assam, and Madras. The evidence of various records 
of wages in industrial establishments is also conflicting on this 
point, and therefore inconclusive, unless reservations are made 
as to particular kinds of employment and degrees of skill. A 
factor to be reckoned with is the very low standard of comfort 
prevailing among the working classes, and their unwillingness 
to accept better circumstances when coupled with conditions 
that are not wholly congenial. This it is which explains the 
general difficulty of obtaining a sufficient supply of labour for 
tea gardens, collieries, or factories. Prejudices are, however, 
disappearing, and of late years a great improvement has taken 
place in the mobility of labour. Besides the emigration to 
foreign countries and the tea districts which is regulated by 
law, there are large and constantly increasing migrations of 
labourers, by sea and land, to other countries and Provinces, 
or from District to District within the same Province^. These 
periodical movements are largely for the performance of agri- 
cultural work, but are none the less beneficial in relieving the 
pressure in densely populated agricultural districts, where the 
remuneration of the labourer is often but a scanty subsistence. 
As this process proceeds, and the supply of labour for in- 
dustrial employments adjusts itself to the growing demand 
caused by the development of the country, the condition 

^ Throughout the greater part of India the purchase of food is by far 
the chief necessary expense which the labourer has to incur. His hut and 
his scanty clothing cost him very little, and sticks and cow-dung supply 
his demand for fuel. 

For information as to migration see Vol. I, chap, ix, Population. 
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of the Indian labouring classes must constantly tend to im- 
prove. 

Evidence of progress already made in material prosperity is Con- 
fumished by the increased consumption of salt (5 seers per 
head in 1903 against 3-6 in 1871), by the large development 
of the excise revenue during this period (see Vol. IV, chap, 
viii), and by the great increase in savings banks deposits (chap, 
viii of the present volume). Reference may also be made to 
chap, xxiv of the India Office Report on the Moral and 
Material Progress of India, 190 1-2, which contains an ab- 
stract, prepared from memoranda compiled by the Local 
Governments, of the economic condition of the people in the 
principal Provinces during the preceding decade. Marked 
though that decade was by very severe famines and by the 
visitation of plague, the results generally show satisfactory 
progress, save in the Central Provinces and in the Bombay 
Presidency proper, which suffered most severely from famine 
during this period. 
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TABLE I. An able-bodied Agricultural Labourer 
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CHAPTER X 


FAMINE 

I . The Cause of Famine 

From the days of the Buddhist pilgrims from China to the Famines 
latest Moral and Material Progress Report, famine lies broad periodfct 
written across the pages of Indian history. The accounts of 
early famines are indeed most meagre. In the chronicles of 
courts, which cared little for the people, social calamities found 
but scant record. A few lurid descriptions have come down 
to us— man feeding on man and even slaying him for food, the 
violation of all natural ties\ conspicuous acts of unavailing 
charity, depopulation, and the loss of revenue ; but of famine 
history in its wider range there is no trace. We only^ know 
that famines were very frequent under Native rule, and fright- 
ful when they came^. We know also that they have been 
frequent since the British came to India. 

This frequency of famine is easily explained. Famine is a Depend- 
disease of all agricultural countries. India is, and always has ^f 
been, mainly agricultural, and agricultural under conditions agrSil-^ 
peculiarly exposed to famine. The soil is parcelled out in ture. 
minute farms. The farmers have no capital and depend on 
unorganized local credit, which shrinks when harvests fail. 

^ * The desh of a son was preferred to his love,’ says one chronicler, » 

^ * In 1630,’ says Sir W. W. Hunter, ' a calamity fell upon Gujarat which 
enables us to realize the terrible meaning of the word famine in India under 
Native rule. Whole cities and districts were left bare of inhabitants. In 1631 
a Dutch merchant reported that only eleven of the 260 families at Swally 
survived. He found the road thence to Surat covered with bodies decaying 
*'on the highway where they died, there being no one to bury them.” In 
Surat, that great and crowded city, he “ could hardly see any living persons” ; 
but the corpses ''at the corner of the streets lie twenty together, nobody 
burying them.” Thirty thousand had perished in the town alone. Pestilence 
followed famine. . . . " This, that was in a manner the garden of the world, 
is turned into a wilderness.” The Dutchman estimated that it would take 
three years before the trade could revive at Surat Indeed one striking 
contrast between Native and British rule was the slowness of recovery from 
famine in the Mughal Empire. f BriHsh India^ vol. ii, p. 59. 
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The two 
monsoons. 


South-west 
monsoon 
and the 
autumn 
harvest. 


North-east 
monsoon 
and the 
spring 
harvest. 


Off the land, but dependent on it, are millions of agricultural 
labourers, the vast majority of whom have only casual employ- 
ment and are thrown out of worlc when harvests fail Thus 
the masses of the Indian people depend upon the harvests' 

and these depend upon a periodic, but by no means reeular’ 
rainfall. “ ’ 

The two rain-bearing currents are (i) the south-west mon- 
soon, commonly called the monsoon or the rains, and (2) the 
so-called north-east monsoon, the period of which is marked 
in North-Western India by what are commonly called ‘the 
winter raiiis.’ ^ The agricultural year commences with the 
former, which is the more important of the two. 

For a month or two before the rains the land has rest over 
the greater part of India. The heat is intense, the soil is 
bakod, ploughing is impossible, and the people sit in their 
villages literally gasping for rain. The monsoon bursts in 
June, and dies away at the end of September or beginning of 
October. After the first heavy shower, ploughing begins, and 
-the autumn harvest (hharif), which provides the year’s food 
for the poorer classes, viz. millets and rice, is sown. It 
occupies the ground for from two to four months, during 
which penod the distribution of the rainfall is even more im- 
portant agriculturally than its amount. A long break in the 
rains and hot dry winds cause- serious loss; excessive rain 
produces floods ; and continuous rain interrupts work in the 
fields. On fine days the people are very busy : the autumn 
harvest requires two or three weedings, and the land reserved 
tor the spring harvest is ploughed many times. Weeding, 
ploughing, and harvesting employ millions of labourers. 

1WU November, the spring harvest (mht) is sown. 

Wheat, barley, pulses, and the more valuable non-food crops ‘ 
are grovrn in the north; the larger millets predominate in the 
sout o India ^ The so-called north-east monsoon breaks on 
the east coast in November or December^ while the winter 
rams faU m the north from Christmas on to February. The 
spnng are less precarious thgn the autumn crops. But heavy 
or prolonged rain, accompanied by east winds, causes rust in 
e wheat and barley ; and premature hot west winds shrivel 
up the swellmg grain. Harvesting begins in March and April, 

? Opium, tobacco, oilseeds, &c. 

rainfall Meteorology chapter (Vol. I, chap, iii), the 

ll montZ south-west monsoon current. The north- 

monsoon proper is not established till the end of December. 
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and again employs millions of labourers. Intermediate crops, 
such as sugar-cane and the late cotton, also employ large 
numbers. 

Thus, any failure of the rains involves some failure of crops, Cause of 
thereby reducing the supply of food and stopping the demand 
for labour. But not every failure of the rains causes famine. 

The people are not generally dependent on the out-turn of a 
single harvest. The railways have put the whole food-supply 
of the country into circulation, and what is lost in one part of 
the country is made good from another. The cultivators have 
some resources and credit. The spring harvest may be good 
although the autumn harvest has failed. The agricultural 
labourers are safe so long as there is a demand for labour, and 
there are various degrees of crop failure with varying effect 
upon the labour market. A widespread failure of either har- 
vest will cause distress, especially to the agricultural labourers ; 
but it depends on several conditions, such as the character of 
preceding harvests, and the degree in which agricultural opera- 
tions are affected, whether the distress will amount to famine. 


//. The Famine Problem^ and Modern Relief 

Formerly war, rapine, and misrule were direct causes of Removal 

famine. These have disappeared and in the process a new 

^ ^ * CDCCKS on 

problem has arisen. Peace has multiplied the people. The popula- 

custom of the country favours early marriage, while the general 
security has removed the old checks on population. And as 
those who have least hope in the world usually bring most 
children into it, the increase of population has been great 
among the poorer cultivators and the agricultural labourers. 

The modern outlets, emigration and industrial development, 
afford as yet little relief. Large tracts in India still await 
population, but the inhabitants of congested districts will not 
move to them, partly from habit, but largely from regard to 
caste and language. Industries are growing up, but as yet 
they draw only small numbers off the land, occupation being 
still prescribed by inheritance and tradition. Pressure, there- 
fore, increases where it is already greatest. Holdings already 
small are subdivided, or sublet at competition rents, while the 
supply of agricultural labour outruns the demand for it, and so 
keeps agricultural wages low. 

This is the great famine problem. It is not in the power of Statement 
man to prevent drought in India, or, so long as the country is 
mainly agricultural, to prevent drought from causing famine : problem. 
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Modem 

relief 

policy. 


all he can do is to restrict and mitigate the resultanp «• ■ 
Modern famine policy is thus a strugtrlg acaincr 

It seeks to relieve distress when droughts ctnm P^tective. 

"SrTt-° agaL?dr;\f"' “ 

Under IsTative rule there was liff-l^ i t r- 
effective means of, remedial action O “ 

relief work was started and spasmodic' attcmDtr’^”^ ^ 
send food to famine-stricken alis primitlTr'^ 
could not enter fodderless and roadless country and T?T 
down where most required. The neonle wolT ? 
m thousands, the country was desolated and if 
not collected. Conditions scarcely chanid i d 
of the East India Company, but by d'egree^ a^sche^ 
^^ematic relief grew up. The modern Iw of th t 
bihty of the state was not reached, however uLh T Jd'^T; 
passed under the Crown. In 1868 the famous n d^^^ 
issued’ that ‘every District officer would £ held n T 
responsible that no deaths orcnrr»d r “ ^ “ personally 

could h.vc been avoided by any™ ir’orT 

hu part or that of hit aubotdiLtos ' A„d “ 

perience of the demnralTo-Jnw • a ' some ex- 

chiritv rtaitVf [‘^“orahzing influence of indiscriminate state 
ctiarity, relief policy assumed its final shane Jn T , • 

made by the Secretary of State in 1877T-!- declaration 

should sedulously tnmrd .uninst i V 

In the interests of the Stressed ^on 1 

payers generally, you are bound fn ^ of the tax- 

or imposition, similar so far tl precautions ^against indolence 

to those with Whirl thferunS 

to protect the distribution of publiclelief wX,.?" 

r^st'hts^Sd Famine Commissions 

infn i-ho. • ^ 1901* It resolves relief admini^tn Hnn 

into the anxious problem of how to hit a ® 

dlfcvltl^ pracli^rSful&s'’*^ Mrs “ 

•i»l« private charii, s.p™lr„j”"-'*”: 

I The nrnwf ^ F®®!' i m times of famine 

of this chapter. * ” "^'“nnssed in the fourth section 

ProTwee of Agra."'” Gieutenant-Govemor of what Is now the 
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this charity dries up, and the recipients of it are thrown upon 
the state together with large numbers of the agricultural popu- 
lation. In the nineteenth century the largest area simul- 
taneously affected by drought was 475,000 square miles fm 
1900), and the largest population so affected was 69,500,000 
(in 1897) j the largest number relieved at any one time was 
6,500,000. Over such large areas, and for such large numbers 
the Indian Government may in any year be called to improvise 
a system of relief without disturbing ordinary public business. 

Nor do the difficulties end with the numbers. The peoples of 
India are infinitely various in habits, creed, custom, caste and 
language. The language of one part of a Province may not be 
understood in another part of it. Thousands would die sooner 
than resort to relief camps or touch food which they thought 
was unclean, either in itself or by reason of the agency em- 
ployed in its preparation. One caste will not feed with 
another. The shy folk of the hills will not work with the 
people of the plains. Skilled weavers will not go to ordinary 
relief works for fear of losing their delicacy of touch. And for 
dealing with these sensitive, suspicious masses, the Govern- 
ment has to organize and control vast temporary establish- 
ments, which are generally untrained and have a low standard 
of intelligence and integrity. The difficulties would be in- 
superable if the people were less orderly, or less amenable to 
discipline. Put discipline can be enforced, and corruption 
and demoralization can be kept down, only if relief is closely 

supervised by European officers, and it is very hard to find 
the men. 

These difficulties' have, however, in great measure been A modern 
overcome. Under the stern but efficient teaching of expe-P^®“°f 
rience, an elaborate system of relief has now been worked out. 
Philanthropists may still mourn that complete success has not 
been attained; those who are acquainted with Indian con- 
ditions will perhaps rather marvel at the progress already made. 

It may fairly be said that, in spite of inevitable defects, a 
modern Indian famine campaign is one of the most remarkable 
achievements in history of scientific administration. 

Standing preparations are made on a large scale in ordinary Standing 
times. The Government is kept informed daily of meteorological Ptepara- 
conditions, weekly of crops and prices, and monthly of birth 
and death rates. Programmes of suitable relief works are 
revised annually in every District. The country is mapped out 
into relief-circles of convenient size. Reserves .of tools and 
plant are stocked, and lists of persons suitable on emergency 
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every effort is made so to arrange matters in advance that q 
telegram from head-quarters can mobilize relief. 

When the rains fail preliminary inquiries are started • a for^ 
cast of the probable crop failure is made ; and a careful look 
out is kept for the regular danger signals of approaching 
_ ress. Prices begin to rise and the people become uneasy^ 
Aimless wandering in search of work takes the place of the 
seasonal movement of labour which attends a normal harvest 
Private chanty in the villages contracts, and the habitual 
paupers who depend upon it drift to the towns. Petty crimes 
against property increase ; credit becomes more difficult • and 
gram-dealers make large purchases. During this period of 

tension the local officers look to their programmes of relief and 
prepare for action. 

-aryaction. ® intensified, the Government makes the 

necessary financial arrangements and declares its general policy 
At ffiis stage great importance attaches to ‘moral strategy > In 
eo'intry hope turns quickly to despair, and despair 
shades off insensibly into a dull resignation. Accordingly 
meetings are held ; policy is explained ; non-official gentlemen 
are encouraged to be active, especially in undertaking local 
improvements which will employ labour; committees "e 
ppomted to stimulate and organize private charity ; village 
inspection begins, and preliminary lists of helpless persons who 
may require gratuitous relief are made. All this gives confi- 
dence to the people, who are further encouraged by liberal 
advances of money for wells and work in the field, and by 

th?S “ir"' undertaken at 

of nmmf suspension of revenue. If the number 

Th^ ■ A P P ® IS great, poorhouses ^ are opened. 

of tesr th Jr stage. If 

' exneritnrp unnecessary 

fest iorkJ " ? employment on the 

^ ^ l°°k-out is kept by 

vill2es’'°*^rr A- condition of those who stay in their 

scnitinikd^^ ^ death-rates are 

paupts^rerrelterL^^ 

aud discipline. under conditions of decency 

earth- work °The employing unskilled labour, usually 
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When the test works, or village inspection, disclose real The period 
distress, relief works are opened, the village inspecting staif is 
increased, the lists of persons entitled to gratuitous relief are 
revised, and the distribution of gratuitous relief begins. By 
the end of December in a famine year the numbers on relief 
are as a rule large. The gathering of an intermediate crop like 
sugar-cane may reduce them slightly, but generally they continue 
to rise till the following March. The great spring festival, the 
Holi, the reaping of the spring harvest (if there be one), and 
the ripening of the mahud, or of the mango, crops usually 
draw off many relief workers for a time : these mostly return 
however, by the end of April. In May distress reaches its 
maximum, and cholera generally breaks out. 

An outbreak of cholera is the supreme test of organization. Cholera, 

In the Panch Mahals District of Gujarat, in 1900, cholera 
broke out suddenly with extraordinary virulence. In three 
days the dead numbered thousands and the people fled panic- 
stricken all over the country, spreading the disease. The 
native staff and camp attendants deserted in large numbers 
and the European officers were left to collect with their owm 
hands and burn some hundreds of corpses. Famine history is 
lit up by acts of self-sacrifice, and devotion even to death, but 
it records no nobler work than that performed by the European 
officers on this occasion. 

The power of efficient organization was displayed in the 
management of a cholera outbreak in Bundelkhand in 1897. 

The Lieutenant-Governor was prepared, and the relieving staff 
and the people had been schooled by two years' experience of 
famine. The country had been divided in advance into circles 
in which small works were mapped out. On the first outbreak 
of cholera the people on the large relief works were split up 
into parties of about 500, and marched with full staff and 

the circles in which their villages were. Here 
they found small works ready for them ; the wells had been 
disinfected ; work was commenced at once * there was no panic ; 
and the pestilence was stayed. 

Policy changes somewhat with the advent of the rains. Rains 
Relief works are generally closed, and there is an extension of 
local gratuitous relief. In the interests of the country at large, ofTS. 
and of the people themselves, it is important that ordinary 
agricultural conditions should be restored with the least delay, 
and that as large an area as possible should be sown. For 
this purpose, the people are moved from the large works to i 

small works near their villages at the end of May, and liberal 1 
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trol efficient j and as the administration has been freed from causes of 
the primary necessity of finding food, it has been able 'to ff VfS 
grapple successfully with other difficulties, supported, as it relief. 
now is, by a system of agricultural intelligence, and increased 
knowledge of the social conditions of India k 

Under these influences the relief system has become in- Present 
creasingly elastic. Relief works are organized with due regard p^^sticity 
to the feelings of the people. Those who cannot work are ifef sy^tm. 
relieved, as a rule, in their villages, and special consideration 
is shown to the respectable poor. The habitual beggars, the 
waifs and strays of society, are sheltered, clothed, and fed in 
poorhouses. Children are protected from the rapacity of their 
parents by being fed in kitchens, a precaution proved by sad 
experience to be necessary, and milk is given to infants whose 
mothers cannot nurse them. Weakly persons are specially 
treated. Deserted children are separately cared for, and 
returned to their relatives or co-religionists, if they will take 
them, at the close of the famine. An elaborate scheme for 
making relief acceptable to forest and hill tribes has been 
worked out ; and weavers and artisans, who formerly suffered 
on ordinary relief works, are now, as far as possible, relieved 
in their own trades. Non-official aid and advice are enlisted 
on the side of Government. In a word, no effort is ‘spared 
to prevent the loosening of social and moral ties, which is the 
melancholy accompaniment of an economic cataclysm like 
famine. 

In the following section a sketch will be given of the efforts 
and experience, the failures and the successes, which have 
gradually evolved this result. 

IIL History of Chief Famines ^ and of Famine 

Relief 

Sleeman in his Rambles and Recollections complains of (t) Famine 
the ignorance which prevailed in India in regard to the econo- 
mic aspects of famine ; and the fact that Turgot anticipated, in tration of 
the Limousin famine of 1770, the general principles finally 
asserted by the Indian Famine Commission of 1880 lends 

bread and potatoes— the ordinary food of the peasantry — ^were not to be 
had.’ On this occasion Raffeissen organized his first co-operative society, 
which brought down local prices 50 per cent. India has already advanced, 
in this respect, farther than Europe had gone less than two generations ago. 

* In the Orissa famine, for instance, the Santals starved in large numbers, 
because it was not known that they were peculiar in refusing to touch food 
cooked by Brahmans ; and a new caste, the Chattar-khai or * kitchen-eaters,* 
dates from that famine. 


1 1 a 



FAMINE 



483 


trol efficient j and as the administration has been freed from causes of 
the primary necessity of finding food, it has been able 'to ff VfS 
grapple successfully with other difficulties, supported, as it relief, 
now is, by a system of agricultural intelligence, and increased 
knowledge of the social conditions of India k 

Under these influences the relief system has become in- Present 
creasingly elastic. Relief works are organized with due regard p^^sticity 
to the feelings of the people. Those who cannot work are ifef 
relieved, as a rule, in their villages, and special consideration 
is shown to the respectable poor. The habitual beggars, the 
waifs and strays of society, are sheltered, clothed, and fed in 
poorhouses. Children are protected from the rapacity of their 
parents by being fed in kitchens, a precaution proved by sad 
experience to be necessary, and milk is given to infants whose 
mothers cannot nurse them. Weakly persons are specially 
treated. Deserted children are separately cared for, and 
returned to their relatives or co-religionists, if they will take 
them, at the close of the famine. An elaborate scheme for 
making relief acceptable to forest and hill tribes has been 
worked out; and weavers and artisans, who formerly suffered 
on ordinary relief works, are now, as far as possible, relieved 
in their own trades. Non-official aid and advice are enlisted 
on the side of Government. In a word, no effort is* spared 
to prevent the loosening of social and moral ties, which is the 
melancholy accompaniment of an economic cataclysm like 
famine. 

In the following section a sketch will be given of the efforts 
and experience, the failures and the successes, which have 
gradually evolved this result. 

IIL History of Chief Famines ^ and of Famine 

Relief 

Sleeman in his Rambles and Recollections complains of (i) Famine 
the ignorance which prevailed in India in regard to the econo- 
mic aspects of famine ; and the fact that Turgot anticipated, in tration of 
the Limousin famine of 1770, the general principles finally 
asserted by the Indian Famine Commission of 1880 lends 

bread and potatoes— the ordinary food of the peasantry — ^were not to be 
had.’ On this occasion Raffeissen organized his first co-operative society, 
which brought down local prices 50 per cent. India has already advanced, 
in this respect, farther than Europe had gone less than two generations ago. 

* In the Orissa famine, for instance, the Santals starved in large numbers, 
because it was not known that they were peculiar in refusing to touch food 
cooked by Brahmans ; and a new caste, the Chattar-khai or ‘ kitchen-eaters,* 
dates from that famine. 


1 1 t 



484 


THE INDIAN EMPIRE 


Prices and 

food-sup- 

ply. 


Relief. 


[chap. 

colour to his complaint. But the East India Company really 
developed a famine policy, although their means of giving effect 
to it were small. In the Bengal famine of 1770 relief was 
administered, mainly in the old native way^ In the Agra 
famine of 1838 the beginnings of modern famine policy appear. 
The period from 1770 to 1838 was generally one of increasing 
knowledge, experiment, and expenditure, but progress was 
interrupted by wars which were themselves one of the causes 
of famine. All accounts of these early famines are vitiated by 
guesses which are still a fruitful source of controversy®; and 
there is practically no information for native territory, where 
famines were most frequent. Only a few general facts stand 
out of the mass of speculation. 

Owing to the want of communications, prices in famine areas 
ran up to a level rarely reached in modern times, when normal 
prices are probably three times as high as they were a century 
ago I Government prohibited the export of grain, and tried 
to import it and fix its price. The attempt was always costly 
and generally vain. From 1812 onwards the principle of non- 
interference with trade was adopted, but for many years bounties 
were given on importation. 

Relief works were first opened in Madras in 1792. The 
obligation to provide work for all who sought it was fully re- 
cognized for the first time in the Agra famine of 1838*. The 
relief of the helpless, who crowded into the big towns, was left 
to the charitable public. The largest direct expenditure on 
relief was about 23 lakhs in 1838. Remissions of revenue were 
generally made in the old native way — Government collecting 
what it could and leaving the rest — and were thus the measure 
of desolation rather than of relief. 

^ In reality this famine was administered by the Native Government. The 
East India Company did not assume direct management of Bengal until 
a few years later. 

® The danger of building conclusions on them' is illustrated by the fact 
that, in spite of the great mortality in the Orissa famine of 1865, the popu- 
lation of the affected districts, as ascertained by the 1871--2 Census, was con- 
siderably larger than the estimate made of it by the best authorities prior to 
the famine. 

® Thus, in 1813, when prices in Rajputana were 5 seers, in the Agra and 
Farrukhabad Districts they were never below 21 and 39 seers per rupee, 
respectively. In 1838, prices in the Province of Agra ranged from’ 16 to 10 

and even 8 seers, while in Malwa they were 50 to 60 seers per rupee. A seer 
is about 2 lb. 

* This was the first occasion when a fixed famine wage was given. Relief 
was given on ordinary works without any special arrangements. Relief works 
under professional control were largely used for the first time in 1854. 
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The depopulation of the country is sufficient nrnr^f r 
terrible mortahty, although any estimates of it are f 

wo^less. A third of the population, or 10,000,000^ are^saS 
to have perished in the Bengal famine -of 1770 • anrf n i , 
Baird-Smith put the death-roll of the Agra famine of 
800,000 on an estimated population of 15,500,000. Both 

estimates have been disputed, the former as excessive, the latter 
as inadequate. 


srts 


A new spirit entered into famine policy when the Govern- •''2' Fa 
ment of India passed to the Crown. The famine of 1861 
witnessed the first practical demonstration of sympathy b - , ciiiring |||,g 

British public, and was followed by the first famine inquiry! tluLaof 
The mortality in Orissa in 1866 deeply stirred the public con Crown, 
science, and Sir George Campbell’s Commission, which followed' iSsT 
effectually called attention to the responsibilities of Govern- 
ment in times of famine. This was the beginning of a more 
humane policy; but it was not till 1874 that the responsibility 
of the state for gratuitous relief was fully recognized. 

The famine of 1861 struck parts of the Province of Agra Famine of 
and the Punjab^ and touched Rajputana and Cutch. The 
total area affected was 53,500 square miles, with an estimated 
population of 20,000,000; but famine is said to have been 


intense only between Agra and Delhi, a tract weakened by 
two years of irregular harvests and the military operations of 
the Mutiny. The autumn harvest was lost and very little of 
the spring harvest was sown. In 1838 remissions of revenue 
had been liberal, and relief had been given to the able-bodied 
on ordinary works managed by civil officers. In this famine 
remissions of revenue were small, but ten large relief works 
were opened under professional control; moreover the Govern- 
ment doubled the subscriptions of the public for the relief of 
the helpless. Poorhouses w^ere opened, and respectable ladies 
were relieved in their own homes, for the first time, in this 
famine. Altogether some 33,000,000 units ^ were relieved in 
British territory, at a cost of about 27 lakhs, of which 9 lakhs 
was subscribed by the public. The mortality was estimated 
at per cent, of the population in the worst districts. 

An inquiry into this famine was conducted by Colonel Coloael 
Baird-Smith. His report is still of interest, as showing the 
advance made in general administration, small though it may inquiry, 
appear to modern eyes. Stability of tenure and canal irrigation 


^ In famine phraseology a ‘unit’ means one person relieved for one day; 
e.g. if 100 persons are relieved daily for a month of thirty-one days, 
3,100 units will have been relieved. 
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had already increased the staying power of the people Manv 
modern pnnciples were anticipated, particularly in regard m 
selection for gratuitous relief. But practice was still crude : the 
temporary migration of 250,000 people from the Dosh woe 
viewed with satisfaction by this able officer. ' 

fimine of “ famine fell on the whole eastern coast from Madras 

.865-?. “P:^ards, reaching far inland. The total area affected wL 
estimated at 180,000 square miles, with a population of 
47.500.000; but distress was greatest in Orissa, which was at 
that time practically isolated from the rest of India. The 
people depended for food on the winter rice, and the rainfall 
of 1865 was scanty and ceased prematurely. Food-stocks had 
been depleted and soon ran short; but the gravity of the situa 
tion was not realized, the Bengal Board of Revenue being 
mijed by defective estimates of the population requiring food 
and b7 fictitious price lists. The position was not grasped till 
he end of May, and then the monsoon had set in. Carriage 
by sea was extremely difficult, and even when grain reached 
the coast it could not be conveyed inland. At great cost some 
10 000 tons of rice were imported, but this did not reach the 
people till September. Meanwhile the mortality had been 
very great. It was estimated that at least a million people 
or one-third of the population, died in Orissa alone. The 
roubles of Orissa did not cease in 1866. The heavy rains 
o that year caused floods which destroyed the rice in low-lying 
lands, and in the following year relief measures were again 
undertaken. 'Then, as an apparent result of the reaction 
following the want of foresight and activity in the preceding 
year, the relief operations were marked by a profusion and 
absence of check hitherto unexampled. Altogether about 
40.000 tons of rice were imported, of which the most lavish 
^ dispose of half; and while it cost four times the 

f to be sold for almost 

finp hf monsoon of 1867, followed by an unusually 

Tn th altogether put an end to the famine in 1868'.’ 

35,000,000 units were reUeved at a cost 
imnnrt^ 'fds of which was debitable to the expense of 

famine ot revenue in all departments, the 

Tm? 'If the state about ^ crores. 
a cost nf 21,000,000 units were relieved at 

of re laVh ’^®'^enue was remitted to the amount 

"0,b i„ ™ "Pat on relief 
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The relief arrangements of the first year in Orissa were much 
criticized by Sir George CampbelFs Commission of inquiry, 
particularly in regard to the poorhouses ; but failure was mainly 
due to the actual dearth of food, which the then imperfect 
means of information failed to detect until too late, and the 
then .means of communication failed to relieve when detected. 

This great famine in the east was shortly followed (1868-70) The Raj- 
by a great famine in the west of India, which affected an area 
of 296,000 square miles, with an estimated population of 
44,500,000 ^ The famine centred on the Native States of 
Rajputana and the British territory of Ajmer. The rains 
came late, fell lightly, and practically stopped in August. 

There was an utter dearth of fodder, and in parts of water ; 
and grain could only be imported on camels. Thus Rajputana 
was landlocked in the same way as Orissa. The people 
emigrated in enormous numbers with their flocks and herds ^ 
but were reluctant to go on relief works in British territory, 
and many wandered till they died. Cholera broke out over the 
whole country, and there was practically no spring harvest. 

Large numbers returned to their villages in May, 1869, in the 
belief that the rains would be early; but the rains held off till 
the middle of July, and in the interval thousands died. The 
autumn harvest of 1869 promised well, but swarms of locusts 
destroyed it. The rains in September and October were heavy, 
and were followed by a virulent outbreak of fever. A good 
spring har^'est was, however, secured, and the famine ended in 
March, 1870, after dreadful mortality. In British territory 
49 lakhs was spent in direct relief; and in this famine the 
state spent over 7 lakhs in gratuitous relief^. Remissions of 
revenue amounted to little more than 5 lakhs; but a new 
departure was taken in making advances to cultivators to the 
amount of about 21 lakhs. In the Province of Agra 29,000,000 
units were relieved at a cost of nearly 30 lakhs; but in spite of 
the Lieutenant-Governor’s declaration (referred to on p. 478) 

^ Gujarat, the North Deccan Districts, the Jubbulpore Division of the 
Central Provinces, the Agra and Bnndelkhand Divisions of the United 
Provinces, and the Hissar Division of the Punjab were all affected. These 
two famines, coming so close together, find their counterpart in the famines 
of 1 897 and 1900 almost exactly a generation later : in each case the centre 
of distress shifted to the we^ and the rains were unusually late in the 
second famine year. 

“ Of 1,500,000 inhabitants of Marwar, 1,000,000 are said to have 
emigrated with their cattle. 

® In Native States relief was given on a very small scale, except in Udai]>ur, 
where 5 lakhs was spent 
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..o to the responsibility of District officers for saving life the 
mortality was great. Immigration from Native States hmt» 
down the relief system. 

The lessons of Orissa and Rajputana were still fresh when 
there followed a partial failure of the rains in Bihar and’in the 
adjacent parts of Bengal and the United Provinces. The total 
area affected was only 54,000 square miles, with a dense dodu 
lation of 21,500,000, and the failure of the rainfall was not verv 
senousj but an immense organization was set on foot and I 
was decided to save life at any cost. From first to last about 
300,000,000 units were relieved (including 20,000,000 in the 
United Provinces) at a cost of 6 } crores, of which nearlv 
4 crores were spent on the importation of grain. Altogether 
IS famine cost the state about 6| crores. Financial con 
siderations were thrown to the winds ; but life was saved and 
a great advance was made in admini.stration. For the firsr 

cabled aT modern organization, was 

corned out, and gratuitous relief on a large scale was given bv 

S^itTand o?" expenditure on ‘a famine of unusud 

brevity and of no exceptional seventy > ’ would probably never 

exTsL?%r”'^r agricultural information 

foiin "7 ^ again in the 

the Loofir^’'’ premature cessation of the rainfall, 

n BM? I'-^rge relief measures 

Irm I;d 1 I of India, however, resisted the 

alarm and in the result, so far from there being a famine grain 

was cheaper than usual in the area of anticipated distre"!! ' 

Tnd- 7 if 77 ® commenced in 1876 afflicted Southern 
India (Madras, Mysore, Hyderabad, Bombay) for two years 

United Prov-^''°''‘^ ^“itral and 

total amfXted I ^ The 

of 58 eoo 000 Fm7 square mileis, with a population 

Bihfr flmSe large expenditure on the 

position of proner test-.! tn tK.=. • / “ ^ m.si.sted on the im- 
themselves aL^ri f ^ ^ mterests of both the people 

to". tae“un be,3"S”,l ?^T'' 

.ion «.sf wSi" ImS IT?''-'" 

but would not wort ^rven to men who could, 

ofIndiaasfollow.r^‘W^^'® T Government 

oiples are by which 'the dImU P™’ 

refusing the aid netlld . “ 

> 11 needed to preserve life, the reply must be that 

Com,.nsUn, ,880, paragraph 94. 
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there are no such principles, and that there are no circumstances 
in which such aid can be refused.’ In Madras and Bombay the 
reduced, or Temple wage was adopted, but eventually aban- 
doned as insufficient except under favourable circumstances. In 
the United Provinces little relief was given, and the mortality 
was very great. Throughout India fever raged in the autumn 
and winter of 1878. The excess mortality in this famine is said 
to have been 5,250,000 in British territory alone. 

Speaking generally, the administration of relief was as strict 
on this occasion as it had been lax in Bihar. Prices ranged 
very high, and owing to the absence of railways private trade 
was scarcely equal to the demands made on it. Throughout 
British India about 700,000,000 units were relieved at a cost 
of crores ^ ; and charitable contributions from Great Britain 
and the Colonies amounted to 84 lakhs. 

In 1878 the whole question of relief and protection was The Pa- 
referred to the first great Famine Commission under the pre- 
sidency of Sir Richard Strachey. Startmg from the principle, 1878-80. 
laid down in 1877, that the Government should spare no efforts 
to prevent starvation or an extremity of suffering dangerous 
to life, but could not attempt to prevent all suffering or to give 
general relief to the poorer classes of the community, the 
Famine Commissioners insisted that relief should be so ad- 
ministered as not to check the growth of thrift and self-reliance 
among the people, or to impair the structure of society which, 
resting in India upon the moral obligation of mutual 
assistance, is admirably adapted for common effort against a 
common misfortune. ‘ The great object,’ they said, ‘ of saving 
life and giving protection from extreme suffering may not only 
be as well secured, but in fact will be far better secured, if 
proper care be taken to prevent the abuse and demoralization 
which all experience shows to be the consequence of ill-directed 
and excessive distribution of charitable relief,’ They quoted 
Turgot to the effect that ‘the best and most useful kind of 
alms consists in providing means of earning them/ and laid 
down the principles (i) that employment should be given on 
relief works to the able-bodied, at a wage sufficient for support, 
on the condition of performing a suitable task ; and (2) that 
gratuitous relief should be given, in their villages or in poor- 

^ So called after Sir Richard Temple, the Famine Commissioner for the 
Government of India. The wage was i lb. of grain ^lus i anna for a man, 
with small reductions for a woman or child. 

^ In Hyderabad and Mysore about 72,000,000 units were relieved at a cost 
of 72 lakhs, and revenue was remitted to the amount of 60 lakhs. 
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houses, to those who, after inquiry into their circumstances, 
were found to be unable to work. In order to regulate relief, 
they prescribed constant inspection of the people in their vil- 
lages. As regards food-supply, they recommended non-inter- 
ference with trade except in the very rare cases when it might 
be unequal to the demands on it Finally, they advised that 
the landowning classes should be assisted by loans and by 
general suspensions of revenue in proportion to the general 
crop failure, it being a condition that proportionate relief should 
be given by the landowners to tenants and holders of subordi- 
nate rights in the land. 

These recommendations were embodied in a Provisional 
Famine Code. In circulating this in 1883, the Government of 
India laid down the fundamental principle of the famine wage. 
That wage is ‘ the low^est amount sufficient to maintain health 
under given circumstances. While the duty of Government is 
to save life, it is not bound to maintain the labouring popula- 
tion at its normal level of comfort. To do so would be unjust 
to other sections of the community, besides prolonging the 
period for which the labouring population would cling to the 
relief works.’ 

Provincial Codes were then drawn up, and were acted upon 
in the several scarcities which followed in different parts of 
India. These codes were first severely tested by the famine 
of 1896-7. 

The monsoon of 1895 was weak in the Bundelkhand Dis- 
tricts of the Province of Agra, and the winter rains also failed. 
Famine was declared, and relief was commenced, early in 1896, 
The monsoon of 1896 was generally deficient; and the United 
Provinces, the Central Provinces, Berar, parts of Madras, Bom- 
bay, Bengal, the Punjab, and Upper Burma, together with 
portions of Rajputana, Central India, and Flyderabad, were 
plunged in famine. Altogether 307,000 square miles were 
affected, with a population of 69,500,000, and the numbers re- 
lieved exceeded 4,000,000 at the time of greatest distress. 

In British territory the area and population affected were 
225,000 square miles, and 62,500,000, respectively k Famine 
was intense in the United Provinces, the Central Provinces, 
Bihar, and the Plissar District of the Punjab. From first to 
last, 821,000,000 units were relieved at a cost of 7^ crores. 
In addition, revenue was remitted and loans were given to the 
extent of about and i| crores. The charitable relief fund 
amounted to nearly if crores, of which about i J crores were 

I No complete account of relief in Native States is available. 
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subscribed in the United Kingdom. The famine ended, gene- 
rally, when the autumn harvest of 1897 was ripe; but it was 
followed by heavy mortality from fever in the autumn, and by 
a plague of rats. The actual famine mortality in British Dis- 
tricts may be roughly estimated at about This famine 

will be remembered for the vigorous, efficient, and economical 
administration in the United Provinces, and for the comparative 
failure of relief in the Central Provinces. The difficulties in this 
latter Province were, however, extraordinarily great, owing to the 
reluctance of the wild tribes to accept relief on ordinary terms. 

The incidents of this famine were exhaustively analysed by The ^ 
a Commission, presided over by Sir James Lyall, which passed 
the following judgement on the administration as a whole . We of 1898. 
consider that, while the areas over which intense and severe 
distress prevailed in the famine of 1896-7 were greater than in 
any previous famines, the success actually attained in the relief 
of distress and the saving of human life was, if not complete, 
far greater than any that has yet been recorded in famines that 
are at all comparable with it in point of extent, severity, or 
duration ; and that this result has been achieved at^ a cost 
which, when compared with the expenditure in previous fa 
mines, and with other standards which we have had before us, 

cannot but be regarded as very moderate. 

This Commission also made important recommendations 
for the future treatment of famines. In regard to the broad 
principles of relief administration they adhered to the recom- 
mendations of the Commission of 1880. But in details they 
suggested some changes, including a more liberal wage and 
an extension of gratuitous relief, particularly during the rams. 

They broke new ground in formulating rules for the relief of 
weavers in their own trade, for the relief of aboriginal and 
hill tribes, and for the management of the charitable relief 
fund ; and they laid great stress upon the necessity for liberal 
remissions of land revenue. The Commissioners seem to 
have been impressed by events in the Central Province^ and 
the general effect of their recommendations was p avoid all 

risks and to make relief more attractive. * _ 

Before these recommendations had been fully^ considered, 
another great famine occurred. Distress began in Ajmer 
1898 and some relief was given. The monsoon of 1899 failed 
generally over the west and centre of India. ^ In the Central 
Provinces, Berar, Bombay, Ajmer, and the Hiss^ ^ 

the Punjab, famine was acute it was intense in Rajputana, 

^ There was also distress in small areas in Bengal, Madras, and Agra. 
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Baroda, Central India, Hyderabad, and Kathiawar. The total 
area affected was 475,000 square miles, with a population of 
59,500,000. The Meteorological Department declared the 
drought to be unique. ‘ The mean average rainfall of India 
is 45 inches. In no previous famine year has it been in 
greater defect than 5 inches. But in 1899 the defect exceeded 
II inches/ This was for India as a whole; in particular 
localities there was practically no rainfall. The autumn harvest 
was a failure, and hardly any spring crops were sown. At 
the end of July, 1900, no fewer than 6,500,000 persons were 
receiving daily relief. The distress was aggravated, and the 
difficulties of administration were enormously increased, by 
the failure of the water-supply and fodder. 

In British territory^ 180,000 square miles with a popula- 
tion of 26,000,000 were affected, a smaller area and a much 
smaller population than in 1897; but the people in most 
parts had not recovered fully from the famine of two years 
before. The numbers relieved were far greater than in 1897. 
At the time of greatest relief— in this famine at the end 
of July — 4,500,000 persons were supported by the state. 
Altogether about 1,140,000,000 units were relieved at a cost 
of 10 crores. Cattle died in millions, and the Government 
helped agriculturists by very large remissions of revenue 
and by loans which have since been mostly written off. The 
total cost to the state has been put at about 15 crores. 
The charitable relief fund reached crores, of wffiich nearly 
a crore was subscribed in the United Kingdom. In addition, 
loans were made to Native States to the extent of 3-I crores. 
Although the relief was thus extraordinarily liberal, the mor- 
tality was great. The Famine Commission of 1901 thought 
that about one million deaths might be attributed to famine 
in British Districts, and that of this total at least one-fifth 
were caused by cholera. This was largely due to the special 
conditions of the famine : namely, the extreme rigour of the 
winter of 1899-1900, the failure and consequent pollution of 
the water-supply, which led to virulent outbreaks of cholera in 
the summer of 1900, and the extremely unhealthy autumn in 
1900, during which malarial fever attacked the rich as well 

^ The Native States conducted their own relief under the general advice 
of the Government of India, which lent them the services of British officers 
and assisted them with loans. It is impossible to give details. In some 
States very inadequate relief was given, and in most the mortality was great. 
But the Commission of 1901 was struck with the advance made by most of 
the Darbars towards bringing their relief into line with the humane policy 
of the British Government 
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as the poor. The famine ended, generally, when the autumn 
harvest of 1900 was ripe'j but distress continued in parts of 
Western India for two years more. 

This famine is remarkable for profuse relief in the Central 
Provinces, great mortality in Gujarat, and general emigration 
from the Native States. In the Central Provinces the reaction 
from 1896 was complete : the people were all too ready to 
take relief (even the aboriginal tribes overcame their shyness) 
and the officers were anxious not to be behindhand in dealing 
with distress. For some months, over 20 per cent, of the 
total population w'ere relieved ; and the total cost of direct 
relief was nearly 4^ crores. In Gujarat the people and the 
Government were alike unprepared; the former had been 
softened by a long period of prosperity, and were stunned 
by the blow. Their wealth was sunk largely in their cattle 
and in the vain hope of saving these, they clung to their 
homes until it was too late. Relief of the aboriginal tribes 
was as difficult in Gujarat and Khandesh as it had been 
in the Central Provinces in 1897, and the result was much the 
same. In all Provinces the administration was hampered by 
crowds of immigrants from Native States, so exhausted by 
privation in many cases that their lives could not be saved 
even by the best medical care. 

A Commission, presided over by Sir Antony MacDonnell, The Fa- 
whose own famine relief measures in the United Provinces “jneCom- 
had been so successful in 1896-7, was appointed to gather 1901. 
up the lessons of this famine. Their judgement on the 
administration as a whole was as follows : ‘ In certain dis- 
tricts . . . people in sore need of relief were denied it in the 
early stages of the famine, owing to defective administration; 
but in the main, and taking the famine period as a whole, 
the relief distributed was excessive. We have no doubt that 
the excess is to be accounted for by an imperfect enforce- 
ment of tests- on relief works, by a too ready admission to 
gratuitous relief, and by a greater readiness on the people^^s ^ 
part to accept relief owing to the demoralizing influences of 
the preceding famine.’ 

Impressed apparently by this demoralization, the Commission 
clearly restated ‘the principles by which alone famine relief 
on a great scale can be successfully administered.’ They 
recommended a policy of ‘prudent boldness,' starting from 
a large and expansive plan of relief, and secured by liberal 
preparations, constant vigilance, and a full enlistment of non- 
official help. The . wage-scale was revised ; the minimum 



494 


THE INDIAN EMPIRE 


[chap. 


wage was abolished in the case of the able-bodied, payments 
being made proportionate to the task performed; and too 
vision was made for the exclusion from relief works of those 
who were in a position to maintain themselves. The relief 
system was enlarged by proposals for dealing with a fodder 
famine. Where differing from the Commission of 1898, this 
Commission reverted as a rule to the recommendations of 
the Commission of 1880. 


Conclu- 

sion. 


Famine 

mortality. 


It will thus be seen that, in the quest of the happy mean 
the pendulum has been constantly on the swing; but the 
arc has become steadily smaller, and the relief system is 
gradually settling down. The main principles of relief are 
no longer questioned, and diversity in practice becomes less 
in each successive famine. The essential difficulty of state 
relief is deep-rooted. The reluctance of those unaccustomerl 
to famine to accept relief, and the eagerness of those accus- 
tomed to famine to seek relief, are likely to perplex the 
relieving officer in the future as they have done in the past 

But as estabUshments improve, the system will become more 
elastic and adaptable. 

Although much ground has been gained in the long struggle 
with nature, and drought has been stripped of its worst horrors 
t e tale of suffering is still long, and the heart of the civilized 
world is touched by the mortality of an Indian famine. The 
^ amine Commissions of 1880, 1898, and 1901 agree that ‘no 
imaginable system of relief will completely meet all the various 
degrees of pivation and suffering which a famine produces.’ 
Festilence is the twin-sister of famine, for the abnormal 
conditions of drought have from the earliest times lent them- 
selves to diseased Cholera invariably breaks out in the hot 
weather, and fever almost invariably succeeds in the autumn. 
Moreover, m every famine many persons refuse relief until 


mortiur 'D^nt L “ authoritative opinion on famine 

can2 hv ; diarrhoea are peculiarly famine diseases, directly 

digestt?anTrs®'''T,'“‘^ unwholesome food, or by reduced powers of 

prSSllv^mr “m continued privation. Again, it is 

p ctically impossible to prevent the outbreak of cholera when lar« 

bL“effic”nt'o^a‘'^‘•°^'‘'''a“ famine conditions; 

Sead of 1 S' »“Jtary arrangements can stay the 

siderable share, ^at any rate oT tte P^^’^^tons are not taken, a con- 
have been preventible^ Of’fcv ^ mortality must be deemed to 

origin climLc, but that fteir fSalitvT - '“if “ 

people to resist- rtenT i , . ^ reduced power of the 
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it is too late to save them. Nevertheless^ the total famine 
mortality since 1880 has been small compared with what it 
was before relief was then reduced to system. Moreover, 
the great majority of deaths in the two recent famines 
occurred generally among the very old and the very young. 

There has been since 1880 comparatively little of that mortality 
among healthy adults which was so deplorable a feature of 
earlier famines, a fact of which the comparatively rapid recovery 
in the birth rate is at once the result and the proof. 

IV, Protectio7i against Famine 

The famine problem is not, however, limited to relief. Protective 
‘ It is of still more essential importance/ said the Secretary aspect of 
of State in 1878, ‘to ascertain how far it is possible for problem. 
Government by its action to diminish the severity of famines, 
or to place the people in a better condition for enduring 
them.’ The Famine Commission of 1880 concluded that 
much could be done in this direction, particularly by the 
accumulation of accurate knowledge of the country and its 
economic conditions, with the ultimate object of stimulating 
the material prosperity of the people; and much has been done. 

Reference has already been made to the elaborate system System of 
of agricultural intelligence, but this represents but a part 
progressive knowledge. Geological, mineralogical, ethnological, ^ * 

and linguistic surveys have been set on foot, while valuable 
statistics of trade are annually published and reviewed in 
the Department of Commerce. Vital statistics are still 
defective, but each successive Census marks improvement in 
their registration. The functions of Government have been 
differentiated, the branches of the administration have been 
specialized, and action has been taken simultaneously *on 
many lines. 

• Railway and irrigation works~~‘ the best, and often the only, Productive 
means of securing protection from the extreme effects of famine 
and drought » ’—have always been the mainstay in building up wl^s'^d 
material prosperity. From the financial point of view, these frigation 
works are of two kinds, according as they are, or are not, 
commercially profitable, the former being called productive, 
the latter protective. The cost of the former is met by loans ; 
the latter are debitable to the Famine Insurance Grant. 

This grant dates from the famine of 1876. A succession of The 
famines, and a recognition of the duty of the state in regard 
* Report of the Famine Commission of iSZo. 
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The place 
of railway 
and irriga- 
tion works 
in famine 
insurance. 


Railways 
and irriga- 
tion works 
as they 
affect 
material 
progress. 


to them, induced the Government of India to provide a reserve 
in ordinary years to meet the obligatory and recurrent but 
extraordinary, demaftds of famine relief. This reserve’ 1 
fixed, on the basis of past expenditure, at i.| crores annuallv 
and was secured by fresh taxation and economy. Doubtr 
to the precise objects to which the grant should be devoted 
arose almost immediately, but were settled in 1 88 1 by a scheme 
which, m Its general bearings, still olitains. The fost chame 
on the grant is famine relief, the second protective works and 
any balance is devoted to the reduction, or rather the avoidLce! 

Experience in i866, i868, and 1878 had shown the im 

rthToXv oJ communications, and precedence 

m the policy of insurance wa,s consequently given to the 

construction of protective railway.s, or the guarantee of interes 

on money borrowed for the purpose. The system of proteetTve 

railways has been practically completed so for as main Ifol! 

are concerned, and the Famine Commi.ssions of 1898 and igo 

urged the now greater claims of protective irrigation works. 

The distinction between productive and protective works is 

purely financial. It remains to consider the effect of railways 

and irrigation on material prosperity. The benefits of irrigation 

have never been disputed ; but of late there has been a tenLnev 

m some quarters to detract from the advantages of railways 

IS contended that, by equalizing prices all over India 

railways extend the area of distress beyond the limits of crop 

with they have destroyed the habit of storing grain, 

mav betZ ir insurance against famine. This 

benefit! of t the overwhelming . 

i f communications. If railways have some- 

intensitv enormously reduced the 

of ffraiJ discouraged the storage 

couSi at w 'reserves of the 

hZ sfihiri Th I individuals b’ They 

have substituted famines which are of money only, for famines 

m which both food and money were lacking ; and by giving 

inZmefofT undoubtedly increased thf 

rean th! hi cultivators and enabled them to 

ne 1 s 0 igh prices b ‘ It is true,’ say the Famine 

> o/iQOi, paragraph 233. 

Revenue in ^monij the reasons adduced by the Board of 

was the fact that ‘an exuberaZh Settlement in the Upper Provinces, 

here, almost as detrimeZl to 

imcacai to tne landholders as a scanty produce.’ 
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Commissioners of 1901, ‘that to a certain extent cnh;.,. 
who formerly stored grain, because it could be neither sS 
nor removed, have ceased to do so because they can sell n 
advantage ; and that, owing to their improvidence th^ 1 “ 
slips through their fingers. But this change £ the^"^ 
the people is a regular attendant of progress" Tt is t JeW 
a transmnt phase of a great economic movement, which makel 
for nationa prosperity.- It has become a proverb in Ind£ £ 
elsewhere, that / railways make trade.’ ’ 

Much has been done in other departments to promoters, 

5 v°eh ■’““mo progres!?*.,, 

sively mode ate in assessment, and mcreasingly elastic in 

collection. The rent law of nearly every Province in Tn^- 

nas oeen revisea since 1880 in favour of the cultivating dassec: 

Loans ^e given by the state, at low interest and on easv 

terms of repayment, for land improvement and for the nun 

ch^e of seed and bullocks ; and attempts are being made 

with the active help of the state, to start co-operative credit 

associations. Experiments in agricultural improvements are 

contmuously carried on. It cannot be said that the agricul 

tural classes have responded very largely to the efforts made to 

help them or to teach them to help themselves, or that those 

efforts have always been well devised ; but experience is being 

steadily gained, and the cumulative effect of the action already 
taken is considerable. ^ 

The Farnine Commissions of 1880 and 1898 both bore Steadily 
Witness to the recuperative power of the country \ but the best i^icreasmg 


we believe, demonstrable that the effects produced by the famine 
of 1876-8 on the general prosperity of the country have been less disastrous 
than those of former calamities. . . . The famine of 1770 resulted in wide- 
spread desolation of the most affected districts, so that we read of depopula- 
tion and ruin, the thinness of the inhabitants, many hundreds of villages 
entirely depopulated, half the ryots credibly reported to have perished and 
a complete disorganization among the landed classes which lasted for many 
famine of i 803 struck such a blow at the prosperity of Khandesh 
and Ahnaadnagar that even in 1S67 traces of its ravages were still visible 
in the ruins of deserted villages which had not been repopulated. In the 
famine of 1833 so much land went out of cultivation in the Guntur District 
that even in 1850 the land revenue was only three-fourths of what it had 
been in 1832. In 1837, in the North-Western Provinces, the pressure was so 
great that the ordinary bonds of society seemed to be broken by it In 1841 
the still-deserted lands and abandoned houses in the Etawah District bore 
evidence to the devastation and waste of life, and during the next five years 
the land revenue continued to be less by 12 per cent than in the period 
preceding the famine. Colonel Baird-Sinith, from whom the above quota- 
tion is made, testified that similar effects were hardly noticeable in 1 860-1, 
VOL. III. Kk 
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recupera- evidence of the fact is the rapid recovery of cultivation aftpr 
uve^povver ^ following figures give the cropped area in 

country, British Pfovinces ^ for the years preceding, coincident with 
and following the recent famines: — ’ 


General 

progress. 


Year and Area op Famine. 

Total cropped Area in 
Millions op Acres. 

Year 

before 

famine. 

Year of 
famine. 

Year 

after 

famine. 

1897 (Bengal, United and Central Provinces, 
Berar, Madras, Bombay) 

180 

167 

18:1 

1900 (Central Provinces, Berar, Bombay, 
Ajmer) 

49 

40 

u 

45 


As the mortality of cattle was enormous in 1900, and distress 
continued in Bombay and Ajmer until 1902, these figures show 
a power of recuperation in the landowning and cultivating 
classes which would have been thought impossible % 
years ago. 

Nor are the evidences of material progress confined to the 
landowning and cultivating classes. The great increase during 
the last twenty years in trade and commerce, in the use of the 
post and the telegraph, in remittances by money orders, and 
in savings banks deposits ; the rise in urban wages, and the 
expanding revenue under excise, stamps, and income tax, all 
testify, in different ways and in various degree, to the steady 

and this he attributed to the increased power of resistance and self-support 
among the landowners following the introduction of long-term settlements, 
which dated from about 1840. Still more remarkable are the facts recorded 
in the agricultural statistics of Bombay and Madras for- the year 1875^-8. 
In Madras the area occupied exceeded by 50,000 acres that of 1874-5. • • • 
In Bombay there was an actual increase of 70,000 acres of revenue-paying 

occupied land in excess of the previous ^Report of the Commis- 
sion of 1880, paragraph 84, 

^ It may be said of India as a whole that of late years, owing to high 
prices, there has been a considerable increase in the incomes of the land- 
holding and cultivating classes, and that their standard of comfort and 
expenditure has also risen. With a rise in the transfer value of their tenures, 
their credit has also expanded. During the recent famine these classes, as 
a rule, have therefore shown greater power of resisting famine, either by 
drawing on savings, or by borrowing, or by reduction of expenditure, than 
in any previous period of scarcity of like severity .'— of the Com- 
^1898, paragraph 592. 

^The subject was not referred to, or discussed by, the Famine Commission 
of 1901. 

j in the Punjab, the recorded figures for which are excluded as 

doubtful. 




growtn of general prosperity. Twenty years is a very short 
time in an old and conservative country like India. 

One class alone is Ireing left behind in the general progress,’ The one 
that a large one. Agricultural labourers, as already stated, exception 
multiplying rapidly on the margin of subsistence and 
the requirements of agriculture, and by so doing are 
keeping their own wages low, while cash payments for work 
actually done are superseding, over large parts of India, the 
old Mistoinary payments of grain at each harvest. Agricultural 
progress will do little to improve their position. Emigration, 
when feasible, will only temporarily postpone the pressure on 
the soil, unless the growth of population is checked. ‘No 
remedy for present evils,’ say the Famine Comniissioners of 
1 880 ‘ can be complete which does not include the introduction 
of a diversity of occupations through which the surplus popula- 
tion may be drawn from agricultural pursuits and led to find 
the means of subsistence in manufactures or some such em- 
ployments.’ In this direction a fair start has been made. 

The construction of railways and_ irrigation works employs 
large numbers ; and there is a growing labour market in docks 
and arsenals, and in the factories and commercial undertakings 
that are now springing up. But the numbers released from de- 
pendence on the land are as yet few in proportion to the normal 
increase of the rural population. Industnal development is 
slow, and the growth of population is quick. 1 he country is 
crying for capital, and native capital is, so far, not forthcoming. 

‘The natural resources of India are beyond question, as is 
also the need for their development. In order to develop an ^ 
reap the benefit of her resources, India ^ . 

long continue to require, foreign capital . The steady apli- 
catibn of capital to the organization and development 
industry is, indeed, the one thing needful for the gradual 
solution of the famine problem. 

1 ofSirUmry Fmler's Curratcy Ccmmittee, 1898, paragraph 36. 
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1806-7 

1812-13 
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1833- 4 


1837-8 
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1844-5 
1853-5 


1 860-1 
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APPENDIX 

Chronological List of Famines and Scarcities from 1769 

F. = Famine. S. = Scarcity. 


Year. British territory. Native territory*. 


I 769-70 F. Bihar, Northern and Central 
Bengal f. 

S. Eastern Bengal f. 

1 782- 3 F. Madras city and its environs . 

S. Bombay and its environs 

1783- 4 S. Bihar and adjoining British 

Districts in United Provinces. 


1791-2 S. Northern Madras . 




F. Province of Agra . 

F. Central Madras. 

S. Part of the Provinces of Agra 
and Madras, and Gujarat. 

F. Northern Madras. 

S. Gujarat and Northern Deccan. 

F. Northern Madras . 

S. Northern Deccan,GTijarat, and 
trans-Jumna Districts of the 
Province of Agra, including 
Delhi and Hissar. 

F. Central and trans-Jumna Dis- 
tricts of the Province of Agra, 
including Delhi and Hissar. 

S. Gujarat . . . « 

S. Deccan. 

F. Bellary District of Madras . 

S. Adjoining Districts of Madras 
and the SDuthem Deccan.^ 

F. Uppar Doah of the Province 
of Agra ; Delhi and Hissar 
Divisions of the Punjab. 

F. Orissa (also 1867) and 
Bellary and Ganjam Distrfets 
of Madras. 

S. The rest of the east coa^; the 
Southern Deccan in Bombay; 
Western and Central Bengal. 

F. Ajmer ; trans^Jumna Districts 
of the Province of Agra; Delhi 
and Hiss^ Divisions of the 
Punjab. 


F. Haidar All’s country. 

S. Cutch and neighbouring coun- 
try. 

F. Present United Provinces, 
Eastern Punjab, Kashmir, and 
Rajputana. 

F. Hyderabad, Southern Maratha 
country, Deccan, Gujarat, and 
Marwar. 

F. Deccan and Hyderabad. 

F. Central India and Rajputana. 

F. Cutch, Kathiawar, and Raj- 
putana. 

S. Baroda, and parts of Gujarat. 


S. Hyderabad and Southern Ma- 
ratha country. 

S. Rajputana, Jhansi, and Central 
India. 


S. Cutch and Kathiawar. 
S. Hyderabad. 


F, Eastern Rajputana. 
S, Cutch. 


F. Rajp® 
S. Cutch 


♦ The list is incomplete. For the earlier famines in Native territory no infoon^i<» racists; 
onlv those which came prominently to the notice of British officers have been record. ^ 

t ““ 

control. 
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Chronological List of Famines and Scarcities from 176 

{continued) ^ 

= S.- Scarcity. 


Year. 


1868-70 


1873-4 


1876- 7 

1877- 8 


1883- 4 

1 8 84- 5 

1888-9 

1890- 2 

1891- 2 

1896-7 


1899-1900 


1 900- 1 

1901- 2 

1902- 3 


British territory. 



Native territory. 


S. Adjacent parts of the Province 
ofAfi:ra and the Punjab; Guja- 
rat ; Northern Deccan ; North- 
ern and South-eastern Dis- 
tricts of the Central Provinces. 
F. Bihar. 

S. Adjacent strip of the United 
Provinces, and Bundelkhand. 

P * Madras and Bombay . 

united Provinces . 

•S. Punjab. 

S. Hissar and Rohtak Districts 
of the Punjab. 

S. Lower Bengal ; Bellary and 
Anantapur Districts of Ma- 
dras. 

F. Ganjam District of Madras . 
b. Northern Bihar and Orissa. 

S. Kumaunand Garhwal ; Ajmer. 
S. Bihar; the Central and Car- 
natic Districts of Madras ; the 
Southern Deccan in Bombay: 
Upper Burma. 

F. Madras (Circars and l5ec- 
can); Bombay Deccan; ill 
gal; United Provinces ; part of 
the Delhi Division of the Pun- 
jab; the Central Provinces, 
Berar. 

S. Rest of the Delhi Division, 

md Ferozepore and Gujrat 

Districts of the Punjab: Upper 

Burma. 

F. Bombay ; Central Provinces ; 

J J Hissar District 
of the Punjab. 

S. Parts of Madras, Bengal and 
Agra, and Delhi Division of 
the Puniab. 

F\ GujaraL 

Carnatic. 

Districts of Bombay, 
r. Gujarat 

^•3®. Deccan and Ca^atic 
Distnets of Bombay; Ajmer. 

S. Puts of tte Chhattisgarh and 
Na^ur Divisions of the Cen- 
tral Provinces. 


F. Mysore and Hyderabad 

A . ,, 

F. Kashmir, 


f> 


F, Orissa Tributary States. 
S, Parts of Rajputana. 


F. Northern and Eastern Raj- 
putana ; parts of Central India 
and Hyderabad. 


F. Hyderabad, Rajputana, Cen- 
tral India, Baroda, Kathiawar, 
Cutch, and the Feudatory 
States of the Central Pro- 
vinces^ and Eastern Punjab. 


S. Rajputana and parts of Cen- 
tral India. 
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Ao 

Agricultural administration, 94, 95 ; 

history of, 94, 95 ; institution of an 
Inspector-General, and of a Board of 
Agriculture, 95 ; of an Agricultural 
Department, 266, 

Agricultural labour, i, 2, 248, $34, 476, 
499 ; the sole exception to general in- 
crease of material prosperity, 499, 
See ais0 Labour. 

Agriculture, ch. i, pp. 1 -i o 1 . 1 . Agricultural 
population, climate, and soils, i-ii;’ 
the rural population almost entirely 
agricultural, I, 2, 248; soils, 8-11. 
li. Cultivation, ix-25; implements 
of tillage, ix-15; caks, 14; hand- 
tools for digging and earth-work, 
14, 15; tillage’ and tilth^ 15; irriga- 
tion specially necessary m India, 16, 
17, 19; manures, 19-23; fallows, 
23; cultivable lands left waste, 23; 
intermittent cultivation of virgin soils, 
24 ; shifting cultivation, 24 ; rotation 
of crops, 25 ; mixed crops, 25. IIL 
Principal crops, 26-76 ; rice, 26-29 ; 
wheat, 29-32; millets, 32-34; pulses, 
gram, 35, 36 ; oilseeds, 36, 39 ; sesa- 
mum, 37, 38 ; other oilseeds, 38, 39 ; 
sugar-cane, 39-42 ; cotton, 42-46 ; 
jute, 46-49 ; tobacco, 49-52 ; poppy 
(opium-yielding), 52-54; pepper, 54- 
56 ; tea, 56-63 ; coffee, 63-60 ; cin- 
chona, 66-69 ; indigo, 69-75 ; veget- 
ables, 75 ; fruits, 75 > 7 ^- IV. Cattle and 
agricultural live stock, 76-89; cattle, 
76-81; buffaloes, 81-83; dairying, 83; 
sheep and goats, 86, 87; horses, 87, 88 ; 
mules and donkeys, 88 ; camels, 89. 
Tabulated statistical figures. Table IV, 
p. 101 ; V. Tenures, Credit, Research, 
and Administration, 89-95 ; ^ agricul- 
tural tenures, 89, 90 ; capital and 
credit, 00, 91 ; land improvement, _ 92 ; 
generally by irrigation, 92; agricul- 
tural associations for co-operation, in- 
surance, &c., 93; agricultural experi- 
ment and research, 93 ; education, 94 ; 
administration, 94, 95. Bibliography, 
p. 96. Tables : I. Areas, cultivable, oc- 
cupied, and waste ; non- cultivable ; 
forests, p. 97. II. Principal crops cul- 
tivated, pp. 98, 99. llh Areas under 
principal crops in chief Provinces, p. 
100* IV. Number of live-stock and of 
ploughs and carts, p. 10 1. 

J/, a vegetable dye, once extensively cul- 
tivated, 183, 184. 


Alum, old native industry of, checked by 
cheap imports, 156, 157; average of 
imports, 157. 

Aluminium, largely contained in the 
bauxite of old deposits and present 
formations of laterites of Peninsula 
and Burma, 148; no present facili- 
ties for its economic development, 148. 

Amber, its occurrence in Burma, 140, 
141 ; differs in chemical and physical 
properties from amber of E. Prussia, 14 1 . 

Antimony, places of its occurrence, 145. 

Arhar, See Pulse, 25. 

Arts and Manufactures, ch. iv, pp. 168- 
356. L Introductory, 168-171. Pro- 
gress of India as a manufacturing 
country, 168 ; hand and steam indus- 
tries, 168; influence of religion and 
race upon crafts, 169 ; classification of 
industries and industrial areas, 169, 
170 ; classification of industries accord- 
ing to materials, 171. II. Industries 
derived from gums, resins, oleo-resins, 
inspissated saps, «Scc., 171-177; trade, 
171, 353; cutch and gam bier, 171 ; 
lac and lac turnery, 172-175 ; Burmese 
lacquer, 175; varnish and varnished 
wares, gesso, 176 ; wax, 176, 177. III. 
Industries derived from oilseeds, oils, 
fats, and perfumery, 177-181 ; trade in 
animal and vegetable oils and fats, 177 ; 
industrial uses, 178; oilseeds and oils, 
179; wax-cloth, 179; lard, mar- 
garine, and tallow, 179; essential oils 
and perfumery, 179, 180; painting in 
oils, 180. IV. Industries connected 
with dyes and tans, 1 81-188 ; decline 
of dyeing industry, 181, 182 ; safflower, 
turmeric, dl, 183; myrabolams, 184; 
dyeing and calico-printing, 184-187 ; 
mashrit, 187 ; tinsel-painting, 188. 
V. Industrial products derived from the 
animal kingdom, 188-194; hides, skins, 
leather and manufactures, 189; boot 

. and shoe trade, 190,191; ivory, 1 91-193 ; 
hom, bristles, feathers, coral, 193 ; 
shell industries, 194. VI. Fibres, tex- 
tiles, and textile industries, 194-223 ; 
foreign trade, 194,195, 255 ; industrial 
interests, mills, &c., 195; cotton, 195- 
203; longcloth and damasks, 196, 
197; muslins, 301, 202 ; twists and 
yam, 302, 203, piece-goods, 303 ; jute, 
203-306; paper-making, 206 ; printing, 
206; silk, 206-213; wool and pashm, 
312-318; carpets, 214-217; shawls and 
ehddarSi Kashmir, 217,218; trade, 318; 



INDEX 


504 


embroideries, 218-222 ; Idncob borders, 
222. VII. Drugs (other than narco- 
tics), medicines, and chemicals, 222, 
223; quinine, 222 ; trade in drugs, 223. 
VIII. Edible substances (including 
narcotics) and the industries con- 
nected therewith, 223-225 ; agricultural 
interests, 222; food, the area and amount 
of its production, 223, 224 ; industrial 
interests, 2 24 ; trade, imports and ex- 
ports, 224, 225, 255 ; ice and aerated 
waters, wine and spirits, 225 ; brewing, 
milling, provisions, 22^ IX. Timber 
and woodwork industries, 226-232 ; 
Indian timbers, 226, 227; trade in 
wooden manufactured articles, arts and 
crafts connected with wood, 228; 
wood-carving, 228-231 ; painted wood- 
work, 231 ; Xashmir papier mache, 
pith models, carved fruits, and turnery, 
174, 232. X. Metals and minerals and 
their associated industries, 233-256; 
metals and minerals, resources and 
trade, 232-234, 256; village industries, 
234 ; coal, gold-mines, petroleum, 
iron, 235 ; salt, saltpetre, borax, 
236; brass and copper, 237; artistic 
industries, 237-245; iron and steel, 
tinned metal, lac-coloured metal, 237 ; 
enamelling, 238, 239; niello, gold and 
silver plate, 240 ; damascened and en- 
crusted ware, 240; copper and brass 
wares, 240, 241 ; stone-carving, 241 
242 ; carving of small articles, 242 
lapidary work, jade, agate, 242 ; gar 
nets and rock-crystals, turquoise, glass- 
ware, inlaid stone-work, pottery, 243: 
terra - cotta, painted pottery, 244 : 
glazed pottery, 245 ; plaster of Paris 
^d cement work, glass mosaics, 245. 
p. Conclusion, 245-251 ; Indian Fac- 
tory Act, 246, 247 ; table of number oi 
lactones and hands from 1893 to 1903 
^ 47 » general statistics regarding occu- 
pations from Indian Census Report 
1901, 248-251 ; with a table of numbers 
^pported by larger industries, 251. 
Bibliography, p. 252. Tables: I Trade 
m gums, resins, &c., p. 253 ; II. Trade 
T?T perfumery, p. 253; 

ttI* tS-Hj P. 2KA.’' 

in animal products, p. 254; 
V. Trade in fibres, textiles, icc., p. 
255 » VI. Trade in edible substances, 

P-. 255 ; VII. Trade in metals and 
minerals, p. 256. 

a 

Millets. 

Beeswax. 

Bibliography : of agriculture,^ i, P. 

127; mines and 
minerals, ch. m, p. ifiy . j^^ts and 


manufactures, ch. iv, p. 252; com- 
merce ap trade, ch. v, p. 306 ; irriga- 
tion and navigation, ch. vi, p. 364* 
railways and roads, ch. vii, p. 410’ 
posts and telegraphs, ch. viii, p, 446 ! 
rents, prices, and wages, ch. ix, p. 471 
famine, ch. x, p. 500. ^ ’ 

Bombay, port of, 273; development of 
its cotton trade, docks, and railway 
connexions, 275 » imports and exports 
from 1S82 to 1902, 272 ; its internal 
trade, 303. 

Borax or tincal from Kashmir and Tibet 
^ 57 > 236 ; decline of the industry owing 
to foreign competition, 157 ; imports 
of borax across the frontier, 158 ; its 
extensive uses, chemical and mechani- 
cal, 236. 

Bre\ying, now _ one of the largest of 
minor industiies, 226 ; its output, 226 ; 
imports of beer, 226. 

Bricks and tiles, clay for, 150. 

Building stones, 148-151. 

Butter, exports and imports of, 83, 84. 
S^e also Dairying. 


C. 

Calcutta, port of, development by East 
Indian Railway, 273; construction of 
jetties, wharves, and docks, 274; in- 
creasing trade, 274; manufacture of 
jute by steam mills, 275. 

Calico-printing, its different styles in 
different towns, 186. 

Camels, numbers of, 89 ; most where 
used instead of bullocks, 89. 

Canals for irrigation, 325-344; small 
private canals, 325, 326; pains and 
ahars oi Bengal, 325; area irrigated 
by private canals, 326; great public 
canals; inundation, mostly in Indus 
Valley, dependent upon high or flood 
water of rivers, 327 ; area of irriga- 
tion, 17, i8, 327 ; perennial, with or 
without a weir or *anicut,’ 326; canals 
made before British rule, 327, 328; 
failure of private enterprise to con- 
struct large irrigation works, 328, 329; 
new works undertaken by the state, 
329; ‘Major* works, with borrowed 
capital, ^ productive or remunerative, 

‘ protective * against famine, 329 ; in- 
clude storage or tanks, 330 ; * Minor* 
works, paid for out of general revenues, 
330 ; a table of capital expended, area 
irrigated, and of revenue returned upon 
each major work and upon total minor 
works in each Province, with totals for 
each and all, 331, 332; principal 
works in the several Provinces, 330- 
345 j ill Punjab and Frontier Province, 
major, 330, 333, 334, minor, including 



INDEX 


inundation canals 334>^3 o 5 j ^^cope for 
extension, 335 ; in ^ 
dependence upon irrigation, major and 
minor works, mainly inundation canals, 
2}Cy 206 f in Bombay, Deccan and 
Gujarat, 337. 338 ; Lakes Fife and 
Whiting, 337 • supply by Mutha Canal 
of waterworks of Poona and. Kirkee, 
337 ; reasons for their financial failure, 
337 ; further extension urgently needed 
in Deccan, 338; in Madras: major 
and minor works, the three deltaic 
systems, 338, storage works, the Peri- 
yar project, 339, need of extension of 
* protective ’ works, 340, Sir Arthur 
Cotton’s Tungabhadra project, 340 ; 
in Bengal,. 340, 341 ; in United Pro- 
vinces : the Ganges Canal, the Lower 
Ganges Canal, the Agra Canal, ^ all 
remunerative, 34 1, the ‘protective 
Betwa Canal, 341, 34^; small scope 
for extension in United. Provinces, 342 ; 
its urgent need in districts south of the 
Jumna, its difficulties, 342, 343 ; in 
Ajmer-Merwara, minor works, 343, 
tanks and wells the only source of irri- 
gation, 343 ; in Baluchistan, minor 
works, 343, private works numerous, 
the havez or underground tunnel, 343 5 
in Upper Burma, the Mandalay and 
Shwebo Canals, 343? _344» numerous 
private works, 344; in Central Pro- 
vinces and Berar, state works ^ con- 
templated, 344; total areas irrigated 
from state and private canals m British 
India, 345, 346 ; distribution of total 
among Provinces, 34^ » canals and irri- 
gation in Native States, 34fi-348> in 
Mysore, 34^, 347 j Hyderabad, 347, 
in other States, 347, 348. 

Canals, navigable, 354-3^‘^> (^) which 
are also irrigation works, 355-35^ >* 
Godavari and Kistna Canals, tiaffic 
large and beneficial, hut not directly 
remunerative, 355 ; Kumool-Cudda^h 
Canal, 556, has m water comtnon 
with seaboard,, traffic 
Canals, Midnapore, and Son Canals, 
traffic moderate, 35<5, 357 J Upj^ and 
Low^er Ganges and (now closed) Agra 
Canals, traffic triiing, ?57 ; 

Western Jumna' and ■ Sirhind systems, 
boat traffic insignificant, raft ccaistder- 
aL,367> 358; in Sind, the inundation 
Fuleli Canal, and Eastern Npa, 35S ; 
(2) navigable canals not also irrigation 
works. 358, 359 ; iu Madras, Bucking- 
ham Canal, of public utility and moder- 
ate traffic, and others, 358 ; in Bengal, 
Orissa Coast and HijiH Tidal Canals, 
358 ; Calcutta and Eastern Canals, of 
mnch importance and traffic, 3587 359» 
Nadia Rivers, 359 ; in Burma, 359 ; not 


'20, 


one canal directly remunerative, 
indirect benefits, 360; outside deiiiic 
tract canals of small use or valne as 
means of inland coinmumcatlo.ii, 3^ . 
navigation dues or tolls, 36a, very 
different methods or bases of'chargiag, 
362 ; comparative merits of ca.Bals *1^ 
railways, 362, 363 ; railways resiBBm- 
tive, canals not, 363 ; railways follow 
where there are already canals, 

Carpets, woollen, 214-21 7; cotton, 217; 

Carving. See Stone-carving and Wood- 
carving. 

Cashmere woollen goods made in 
in imitation of Kashmir gooc 
213- 

Cattle, cows, bulls, bullocks, and befa. 
loes, 76-86 ; number of in 1903-4, 7# ? 
general characteristit^, 76, 77 ; 'pte* 
servation of many old and uselcsii wiiig 
to sanctity of cow, 77j of Peiile.siil», 
generally ill fed and ill bred, 77, 7S ; 
in congested districts of N. Iriclia and 
Delta of Bengal no space left for gmi- 
ing-ground, 78, 81 ; the pare 
their characteristics and aptitwle for 
draught, milk, &c., 78-81 ; the Asirit 
Mahal breed, 78, 79 ; Ncllorc ■ sail 
Arvi cattle, Maiwi and Kheri, Gir* 
79 ; Gujarati cattle, the finest in laiila, 
Han^, l^ovimr Smd cattle. So,; 
gorn'Ciy cattle, 81 ; bS'ial'Ofs, Sf;, S.i, 
general charactaristics, ii, the pjaA# 
82, Jafambadi or Ki&liwlf 
82, Delhi, 82. ; preservation €mAU l» 
famine, 85, need of sforsig feeder, W; 
schemes for imprO'Viag cattle b? htted- 
ing and supplying pare boll*, S|; 
obstacles to improveinent, 84; rfeett 
of crossing, 84 ; rinderpest, S4 ; nwk 
of Civil Veterinary departm^'iitt ^4, if ; 
number of cattle in 1903, tible ^ i#i» 

Chambers of Commerce, 267, 

Chromium, found chiefly in Balachiffc# 


Cinchmia cuMwto. ^ 

histewj, 66; areas ol 
■67; varieties and :Soils, 671 
and 67; 

■ tlc», 67% w j 

cr<^^ 68, % I % I ©» " 

eat (^makltles df ; 

exports of terk, 67 ; erf 

sales of «|aafae at office, taf = 

Coal, 131-138; kt - 

lion and ccawimptioa, 131, * 
consumptiem now 94 pf t. 

proa«cti«, 131 ; I r.-,. 

wavs m here 

' I, 131; sources of tml-, lit*-?/! 'I 
iiiwW ^Idi, 

ommt, i|a, 
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put from 1899 to 1903, 132 ; Bengal 
coal-fields along Damuda Valley, 
132, classification of beds, 133, com- 
position of coal from Raniganj and 
Barakar stages, 133; the Jherria 
field, 133 ; the Bokaro and Ramgarh, 
134; the Karanpura, the Daltonganj, 
the Giridih fields, 134; the Satpura 
group of fields, 134 ; the Mohpani field, 
1355 Godavari belt of Gondvi'ana 
rocks, 135 ; the Warora field, its ap- 
proaching exhaustion, 135, n-ew de- 
velopment south of Chanda, 135 ; the 
Singareni field in the Nizam’s Domi- 
nions, 135 ; of the MahanadI group of 
Gondwana exposures only the Umaria 
field worked, 135, 136; outside the 
Peninsula at Darjeeling, owing to the 
geological folding, coal crushed, poor, 
and hard to work, 136 ; younger coals 
of Cretaceous and Tertiary age, 1 36-138 ; 
a table of ^outputs, 137 ; compared 
with Gondwana coals, 136; fields in 
NE.^Assam, 136, in Burma, in Balu- 
chistan at Khost, near Quetta, and in 
Bolan Pass, expensive and dangerous, 
537 s ^ 3 ^ ! the Punjab at Dandot and 
in the Mianwali District, 138; occur- 
rence of^a lignite at Palana, in the 
Bikaner State, Rajputana, 135 ; exports 
of coal increasing, imports decreasing, 
both amounts small, 13 1, 235 ; price 
of coal, 235; variations between 1871 1 
and 1903 in W'holesale prices of im- 
ports, 463. 

Coal-mines, statistics of labour employed 
in, 163-166 ; number of workers, 163 ; 
increase of population in districts, 163 • 
source of the colliers, 164, in Bengal,’ 
mainly from classes of landless labour- 
ers, aborigines, and low castes, 164. • 
evolution of a collier caste, 164 ; in 
Assam, coolies, 164 ; average output 
of colliers, 164; hours of work and 
waps, 164, 165 ; employment of women 
and children, 165; general rise of 
wages around, 165 ; methods of min- 
mg, 165 ; its comparative mechanical 
saiety, 165 ; rare presence of fire-damp 
and use of safety-lamps, 165; low 
death-rate from accidents, 166 ; death- 
rate compared with coal production, 
166 j legislation, 166, 167. 

Cobalt, associated with nickel and copper, 

^ Ipg known in Rajputana, 147. 

Coffee plant, cultivation of, 63-66 ; his- 
to^, 63 ; areas of its production and 
labour employed, 63 ; description and 

63 ; temperature and 

soil, 63, 64; seed-beds and plantations, 

04; ^method of cultivation, weeding 
and peing, 64; manuring, 65 ; topping’ 
prunmg, and plucking, 655 manufac- 


Tnn ft U < 56 ; exports. 63, 

IVA Brakt 63?’.9 o" 

Commerce and Trade, ch. v. pp. jcir-jic 
I. History of foreign tradef 
early trade till the formation of Eit 

; slow growth 

of British trade before 1858, 260 261- 
improvements since 1858, 262 ; in com- 
munications and transit, 262. 262- 
reform of fiscal system, 263, 264- ex^ 
change difficulties, 264-266; creation of 
new departments, 266, 267; general 
progress since 1834, 26S-271. H, Ports 
of India, 273-276; paucity of harbours 
271; chief ports, 272-276; a table of 
trade from 1882 to 1902,272 ; port trusts 
273 ; a table of shipping from 1884 to 
1904, 276. Ill, Description of modem 
trade, 276-291 ; increase of imports 
and exports during last decade in spite 
of drawbacks, 277; imports, 277-281* 
a table of values from 1882 to 1903* 
307 ; principal imports, 2 77, cotton, 278! 
279 ; possibility of India manufactur- 
ing many present imports', 279, 280; 
decline of transit trade, 280 ; exports’ 
281-291; values of, from 1882, 307,’ 
of manufactured goods, mainly of cot- 
ton and jute, 281—284; food-grains, 
284, 285 ; of raw cotton and jute, 286, 
287 ; of tea, 287, 288, sugar, 288-290, 
coffee and indigo, 290, 291. IV. Im- 
ports and exports of gold and silver, 291, 
292. V. Distribution of foreign trade, 
292-298. VI. External trade by land, 
298-301. yil. Internal trade, 301-306. 
Bibliography, p. 306. Tables, pp. 307- 
315- See also Trade. 

Co-operation and association for agricul- 
tural and industrial purposes, 01, 03, 
224, 250, 497. 

Copper, the places of its occurrence, 144; 
large imports of, 144, 237 ; its exten- 
sive domestic use and saleability, 237 ; 
rise and fall of copper traffic a barometer 
of pecuniary condition of the people, 
237 » held to be the purest of metals, 
232 ; has to be tinned for cooking, 
237 ; fall in imports during famine 
years, 237 ; copper and brass wares, 
240, their graceful shapes, the lota of 
the Hindus, 240, the spouted tonti 
of Muhammadans, 241 ; artistic brass- 
work of Jaipur, 241 ; principal centres 
of the industry, 241 ; variations in 
wholesale prices of imported copper, 
1861-1903, 462. 

Corundum, an ancient abrasive, its gradual 
disuse, 151. 

Cotton, Sir Arthur, his work on the 
irrigation systems of the deltas of the 
Cauvery, 327, of the Godavari and the 
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Kistna, 338 ; his Tnngabhadra project, 

340. 356. 

Cotton, manufactured, trade in ; mainly 
a trade of the home market, 282; 
large imports of piece-goods, 203, 278 ; 
effects of Indian mills, 279 ; exports, 
mainly of twist and yarn, to China, 
282 ; variations from 1861 to 1903 
in wholesale prices of imports, 462, 

Cotton, raw, its cultivation, 42-46 ; va- 
rieties, late and early ripening, 43, 
44; deterioration of Indian, and at- 
tempts to improve, 44, 196; exotics, 
44, 45 ; areas of production, 45 ; soils, 
&c., 45 ; mode of cultivation, 46 ; out- 
turn, 46 ; exports, 48, a86 ; its competi- 
tion with American, 286 ; recent market 
in Japan, 286. 

Cotton industries, 195-203 ; early history 
HI India, England, and U.S.A., 195, 
1 96 ; resuscitation of in India by intro- 
duction of steam-power, 196; capital 
and labour engaged in, 196 ; ginning, 
spinning, and weaving mills, 197 ; hand- 
loom weaving, 197, 198; degradation 
of quality of staple, 196 ; longcloths or 
damasks, 198-201; chief vernacular 
terms, 19S, 199 ; cloths, of N. India, 
of United Provinces, 199, of Central 
Provinces and Berar, 199, 200, of Ben- 
gal, of Bombay Presidency, 200, of 
Madras Presidency, of Mysore and 
Burma, 200, 201 ; muslins, plain and 
figured, 201, 202 ; of Dacca, 201^ j&m- 
ddnis of Bengal, 201, 202, of United 
Provinces, of Rajputana and Central 
India, of Madras, 202 ; twist and yarn, 
production of and improvement of, 
202, 203, exports of, 203, 282 ; woven 
piece-goods, dec., production of, white, 
grey, and coloured, 203; cotton car- 
pets and rugs, 217, 

Credit, agricultural, 90-92 ; the land 
worked on borrowed capital, 90 ; evil 
results of excessive indebtedness of pea- 
sant, 16, 90 ; wide aedit due to security 
of British rule, 90, 91 ; high rates of 
interest due to competition for loans, 
90 j frequent sales or foreclosures, 90, 
91 ; curtailment by Government of 
peasants’ light to raise money on land, 
91, and institution of loans at moderate 
rates, 91 ; Act to encourage co-opera- 
live credit on the Raffeisen plan, 91. 

Crops, mixed, intermittent, in rotation, 
24, 25; principal crops, 27-76, 
98-100 ; proportion of cropped land, 
of cultivable, waste, and forests, 3. 
See also Cultivation, Soils. 

Cultivation or tilth of the soil, good and 
bad, as elsewhere, 6 ; best in the Pen- 
insula, 7 ; checked by want of capital, 7 ; 
its implements, few, simple, indigenous, 
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II--I 5 ; plonghs,i2 ; scariheps and 
drills for Deccan trap. i a ■ hnl 7 
harrows, levellers, and ’clod ^ 
carts, 14; I'-^nd-toolsfcrowt 
hs or mam&iis (used for spade wlrS' 
picks, sickles, winnowing sieves an^ 
f 15 : mettods o>tiUh 

-^ifeedve °sel and sKll.’ 

0, 7 , clelective selection of seeds 16- 

irngation 46-20, its paramount nel 

cessity, 16, 92, its applicability to 

diff«-ent soils, 17-19 ; i,i ^ f ^ w 

in Peninsula under well-irrigatiorm^ 
so; manures, 20-23; fallowing ’2?! 
intermittent cnltivation in virgin and 
reclaimed soils, 24, its method in West- 
ern Ghats, 24; shifting cultivation by 

dangeis of fire, 25, 105, 114^ its con- 
25, 1 14* rotation of crops, st* 
mixed crops as a substitute and ini 
surance, 25; advantages of sowing 
pulses with cereals, especially arhar. 
25. See cUso Labour, Irrigation, Soils. 
Customs, inland, 263, 264 ; their im- 
position, and their irregularity, 264; 
on salt and sugar, 264 ; their reduc- 
tion, unification, and practical abandon- 
ment m the British Provinces * 
still maintained by some of the Native 
States, 264; municipal octrois. 26a. 
also Vol. IV, ch. ix. ' ^ 

Customs, sea, on imports and exports, 
their imposition and reduction, 26Z, 
See also Vol IV, chap. viii. 

Cutch, catechu, and gambier, resinous ex- 
tracts, 171 ; their preparation and use, 
172; amounts produced, 172. 

D. 


Dairying and dairy farms, 83, 84; en- 
couragement of, by Goverament, 83; ' 
cantonment grass farms, 83; increase 
in butter-making, 83, 84; exports and 
imports of butter, ghi, and condensed 
milk, 84. 

Dalhousie, Lord, inaugurated a per- 
manent forest policy, 107; his minute 
in 1853 on railways, 366. 

Damascened and encrusted wares, 240; 
the chief centres of the industry, 240. 

Diamonds, modern output smaLI, 160; 
areas of former production, 160 ; indus- 
try still lingers in area of Vindhyan 
system, 16 1, 

Drugs, indigenous, 222 ; quinine, its cheap 
sale at every post office, 222, 223; 
imports and exports, 223. 

Dyeing, decline of the old industry, 181 ; 
bad indnence of mineral dyes upon 
Indian taste and trade, 18 1, 182 ; fall 
in exports, mainly of indigo, rise in 
imports, 182 ; popular use of dyes and 
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dyers, 185; displacement of native 
dyer, 185 ; dyeing and calico-printing, 
185; plain dyeing, 186; tie-dyeing, 
Bandanas and mas/iru, 186, 187 ; paint- 
ing and waxing of calicoes, 187, 188; 
tinsel printing, 188. 

E. 

East India Company, its foundation in 
A.D. 1600, 258, 259; the slow growth 
of its trade, 259-261 ; the close of its 
monopolies in 1813 ^^33, 259; 

its encouragement of the growth and 
cultivation of tobacco, 51, 52, of tea, 
56, of indigo, 70, of jute, 203, 204, 
of silk, 207, of the sugar trade, 41, 42 ; 
its stud department, 88 ; its administra- 
tion of forests, 107 ; its salt-mines, 159 ; 
its attitude towards railways, 365, 366, 
towards irrigation works, 328, 333 ; 
its construction and administration of 
roads, 402-406 ; its postal department, 
418, 419, 431 ; its electric and sema- 
phore telegraphs, 437-440; its regula- 
tion of land revenue and rent, 447, 448 ; 
its famine policy, 483-485, 

Education, agricultural, general, and 
technical, 94; of Forest service, 108, 
109, 127 ; Schools of Art, 181, 216, 217, 
237, 245. 

Electricity, generated by waterfall, used 
as a motive power, 142. 

Elephants, their services in the carriage, 
transport, and stacking of timber, 126; 
great rise in their price, 126. 

Embroidery, a form of needlework, 218; 
originally a pastoral art, and still of 
the hills rather than of the plains, 218, 
219 ; its character and principal kinds, 
219-222; ^hiilkari (‘flowered’) work 
of Punjab, 219 ; its classes, 219; with 
glass-work, 219 ; dam-stitch of Kashmir, 
217, 219 ; silk embroideries of Delhi 
and^ Agra, 220 ; Kathiawar choklas, 
kastdoL work of Dacca, soznts of Pesha- 
war, namdas of Kashmir, chain-stitch 
work of Kathiawar and Bhuj, 220; 
chikaft work, takes the place of lace in 
Europe, 221, its most important centre, 
Lucknow, 221, other great centres, 
221 ; lace and network of S. India, 
patchwork of Kashmir, 217, 222; 
kalagas of Burma, 221 ; gold and silver 
wire embroidery, 221, 222; zardozt, 
heavy and gorgeous for state purposes, 
of earliest history, its modern centres of 
production, 222; light and 

_ graceful, a variety of chikan, 221, 222. 
Enamelling, 238, 239 ; its three methods : 

practised principally in Kashmir and 
_ Jaipur, 238, 239; niello, 239. 

Engines, railway, 385; average loads on 
best railways, 385 ; barely half of best 


American, 385 ; necessity for best results 
of strengthening bridges and roads, 381; • 
move towards their complete con- 
struction in India, 387. 

Exports and Imports. See Imports and 
Exports. 

F. 

Factories, 246, 247 ; legislation for their 
regulation from 1879 to 1901, 246 
247; regulation of hours of labour 
and of sanitary matters, 246, 247- 
their inspection, 247; a table of factories 
and hands employed in 1893 and 100^ 
247. See also Mills. ’ 

Famine, areas of liability and immunity, 
5,6; causes of, 475-477 ; a disease of 
all purely agricultural countries, 475 ; 
peculiarly so of India, 476 ; its depen- 
dence upon a rainfall periodic not regu- 
lar, 5, 316, 476; the monsoons and their 
harvests, 476, 477 ; chain of deficient 
rainfall, failure of crops, rise in prices, 
fall in demand for labour and in wages, 
pestilence, 477, 494 ; removal of former 
checks on population, 477; subletting 
or subdivision of small holdings, 477 ; 
competition rents and low wages, 477 ; 
alleged extension of area of distress by 
railways equalizing prices and dis- 
couraging storage, 496, 497. 

Famine, modern relief policy, 477-483; 
its principles laid down in 1877, 478, 
accepted by three Famine Commissions, 
47S ; its practical difficulties, of huge 
numbers, extended areas, various castes, 
creeds, and languages, 479, 483; a 
modern plan of campaign, 479-482 ; 
standing preparations, 479, 480 ; danger 
signals, 480 ; preliminary action, ‘ moral 
strategy,’ 480 ; the period of test-works, 
480; the period of general relief, 481 ; 
at maximum of distress in May, frequent 
outbreaks of cholera, 481 ; heroism of 
English officers during Gujarat out- 
break in 1900, 481 ; efficient manage- 
ment and stay of outbreak in 1897 in 
Bundelkhand, 481 ; change of policy 
during the rains, 481 ; recall of labour 
to the land, 482; closure of relief by 
middle of October, 482 ; distribution 
of quinine, 482 ; charitable relief funds, 
482 ; the Indian People’s Famine Trust 
founded by the Maharaja of Jaipur, 
482 ; improved communicatious and 
greater Imowledge the main causes of 
efficiency in famine relief, 482, 483 ; 
present elasticity in the relief system, 

^ 483 - 

Famine, prevention of, 495-499 ; by more 
accurate knowledge of country and 
people, 495; by productive and pro- 
tective railways and irrigation works, 
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495 ; by Famine Relief and Insnmnce 
Grant, 329, 371, 492 , 495, 496; 

by other efforts to increase ni.nfenal 
prosperity, 497 ; evidence of success in 
recuperative power oi the country, 497, 
increase of cropped areas before, during, 
and after famines of 1897 and 1900, 
498, in steady growth of .general 
prosperity, 49S, the one exception in 
agricultural labour, 499.^ 

Famine Insurance Grant, its institution, 
370 ; a portion of it devoted to con- 
struction of protective railways, 371, 
and irrigation works, 329, 495,^496. 

F amines, !i istory of chief, and of relief, 483- 
49; ; under native rule famines frequent 
and frightful, 475, 4B4, relief spasmodic 
and ineffectual, 475, 47^ ; under East 
India Company, i 77 ^ 4 ^ 3 ~ 

485, empirical policy, ^ attempts to fix 
prices of grain, prohibition of export, 
484; relief works instituted 10^1792, 
famine wage first in 1832 ; remissions of 
revenue, 4B4 ; under the Crown to 1880, 
485-489; acceptance of state responsi- 
bility and a more humane policy, 485 ; 
famine of i86o-r, opening of poor- 
houses, rtdief to ladies at home, 485 ; 
CoL Baird-SmitlFs inquiry and remort, 
485* 486; the Orissa famine of 1805-7, 
its'management criticized by Sir George 
CampbelFs Commission and by Famine 
Commission of 1880, 486, 487; Raj- 
piitana famine of 1868-70, aggravated 
by cholera, locusts, and fever, 487, 
advances to cultivators, 487; Bihar 
famine of i873‘-4> 4S8 ; life to be saved 
at any cost, enormous and lax expendi- 
ture, village inspection, advance in 
administration, 488 ; S. India famine of 
1876-8, 488, 4B9, imposition of tests 
for relief, strike of workers, 488; 
Famine Commission of 1878-80, 489, 
490, the principles of its recommenda- 
tions, 489, 490, non-interference with 
trade, loans to landowners and suspen- 
sions of revenue, 490 ; the provisional 
code and the famine wage, 490 ; famines 
since 1S80, 490-493; famine of 1896-7, 
400, 491 ; its management as a whole 
approved by Famine Commission of 
1B98, 494, its lecommendations, 491; 
famine of 1899-190®? 49^”493 > 
special feature, 492, 493 5 lurge im- 
migration from and loans to Native 
States, 493 ; its management criticized 
by Famine Commission of 1901, 493, 
recommendation of a policy of ‘ pru- 
dent boldness,’ liberal and vigilant, 
493> 494 ; effects of famine and 

State relief, 493 5 principles ^ of relief 
now established , its practice inore 
uniform, 4945 fa-mine mortality since 
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Fire, dnnKer of, to forests, 25, 10= n. . 

protection from, by fire-linls inside a^d 
oulside of reserves, 1 14 u - 

Food-supply.2 23-224; of gains', estimated 
on the basis of twelve bushels an acre 
224; iinalTected by exports of rice and 
wheat, 224; millet and ptilses, if any 
grams staple food, 224; exports and 
imports ot edibles, 255, and of pro- 
\ isions, 3 2u , exports of wheat anri 
rice, 2S4, 285, influenced by drought 
and famine, 284, 484 and ». ; storLe 
of, alleged discouragement by ra?l- 
ways, 496, 497; during famines since 
1812, left to operations of trade 
4S4, 490. ' 

Forest tribes, their life and habits, 124 
125; the conciliatory policy of the 
Government and Forest Service to- 
wards, 124; the Chins, the Kagas, the 
Kachins and Karens, 125 ; their gradual 
civilization, 125, except the Jarawas 
of the Andamans, 125. 

Forests, ch. ii, pp. 102-127. General 
statements, 102; natural classification 
of forests by rainfall, elevation, tides, 
inundations, 102 ; by types into De- 
ciduous, T02, Evergreen, 103, Dry, 103, 
Alpine, Tidal, and Riparian, 103, 104 ; 
influence of on water-supply and climate, 
104; value of to the state, 105; area 
of state forests, 105, division into 
* Reserved,’ * Protected/ and * Unclassed’ 
or ‘Public’ forest land, 106; review of 
forest administration in the past, 107 ; 
organization of the Forest Service, 107, 
108, recruitment and technical educa- 
tion, 108, 109, 127; employment of 
Indian Forest officers outside India, 
109; Forest Law, 109-116; steps by 
which state forests are constituted, iio, 
III; demarcation, surveys, and working- 
plans, XII, 1 12; communicatioiis and 
buildings, 113; protection from man, 
113, fire, 1 1 3-1 1 5? cattle, 115 ; en- 
couragement of natural regeneration by 
protection, 116, coppices, 116, cultural 
operations, 117; artificial reprodnetion, 

X 1 7 ; yield of the forests and exports, 
no; economic possibilities of the forests, 

I IQ, 120 ; methods of exploitation, 120 ; 
control of contractors and purchasers 
and right-holders, I2i’; financial r^ulte, 

1 2 2 * free grants of timber to residents, 
12'; Native State and private forests 
their areas and revenues from, 123 5 Jbjest 
tribes, their general economic condition, 
124, typical tribes, 125 ; 
of animals as carriers of forest produce, 
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elephants, 126. Appendix, p. 127. 
Bibliography, p. 127. 

Freights, influence of upon trade, 261, 
271. 

Fruits, cultivated, a list of principal, 75, 
76. 

G. 

Gauge, railway, 380-383 ; the standard 
gauge, 5 feet 6 inches, 380 ; for secon- 
dary lines, a metre, 381 ; rapid growth 
of traffic, 381, 382; extension and 
improvement of metre-gauge lines less 
costly than adaptation 10 standard 
gauge, 381 ; connexion of all metre- 
gauge lines in India, 382 ; narrower 
gauges adopted on short local lines, 
382 ; necessity for uniformity of gauge, 
382 ; obstacles to adoj:>tion of American 
methods, 382, 383. See also Appendix 
to chap, vii, Table III, p. 412. 

Gems and precious stones, minor, i do- 
163. Mines and Minerals. 

Glass, mosaics of, Burma, 175, in the roofs 
of temples, sJmha work, 245 246; 

glassware of Patna, 243. 

Goats, 86, 87 ; numerous varieties of, 87 ; 
long-haired, of Himalayas, 87 ; yield of 
milk, 87 ; number of, 87. 

Gold metal, 141-143; the Kolar held in 
the Mysore State, its increasing yield, 
141, 142; the introduction of electric 
power from the Cauvery falls, 142 ; 
ancient workings, 142 ; mines in the 
Ni2.Ws Dominions, 142, 143 ; alluvial 
gold, in Kashmir and on the Upper 
Inwaddy, 143; Indian rivers generallv i 
unfavourable to alluvial deposits of 
gold, 143 ; statistics of labour employed 
m mines, 163, and of death-rate, 166; 
cloth and brocade of gold, 209; gold- 
plate industry, 239. 

Gold, effects of its increasing value in 
ex^ange for silver, 264, 275, 370, 371. 

A 59 ) 4^2, 406; hoarding of, 269, 292; 
imports and exports of, 291, 202, 300. 
310. Silver. ^ 

Graphite, its occurrence in small quantities, 

X ^ X * 

Gypsum, areas of occurrence, 1 56. 

ini' 

H. 

Harvests and fallows, 3, 4; two main 
harvests, kharij (autumn) and Tahi 
(spring), 3, 4, the time of sowing for 
each, 4 ; ^ land rests for three months 
after nine months ziitx kharif. 

23 ; long rests for years in Peninsula, 
23, 24. 

Hides and skins, exports of raw and 
tanned , 283 ; of cattle hides, 83 ; of goat 
and sheep skins, 87 ; variations be- 


tween 1871 and 1903 in wholesale 
prices of exports, 465. 

Horn, buffalo, articles made from ia 3 
Horses, 87, 88 ; number of, 87 • Gove;, 
ment horse-breeding operations, 88 

brtd blood, 88 • prizes at horse fairs 
68 ; remount depots, 88. 

I. 

Ice and aerated waters, increasing rtiann- 
factuve of, 225; their wide use and 

cheapness, 225. 

Imports and Exports, in 1834, 260; radical 
change m, 260, 261, 269, 270; a table 

of, from 1834 268; excess of 

exports, 270; method of adjusting 
foreign payments, 270, 371 ; nature of 
imports, 277-r28r ; of exports, 281- 
291 ; a table of values of imports to 
^9^557 307^ of exports, 307,* influence 
of railways upon imports, 387. See 
also Commerce and Trade, Tables I-X 
pp. 307-315. ^ 

Indian Forest Service, mstiti.vted in 1860 
X08 ; its organization, duties, recruk; 
ment, and education, 108, 109, 127- 
employment of its officers outside 


India, 109. 

Indian PeopIe’'s Famine Tnist, founded 
by Maharaja of Jaipur, 482. 

Indigo plant, cultivation of, 69-74; 
history of production in India, 69, 70: 
varieties, 71 ; areas of production, 71; 
sous, manures, seed, and method of 
cultivation, 71, 73; colouring matter 
in the plant, 72, 73; factory processes, 
steeping, oxidation^ or beating by hand 
or steam, 73 ; lime and ammonia 
processes, 74 ; cooking and final pre- 
paration, 74; discovery of artificial dye 
and decline of trade, 70, 182, 290; 
great fall in exports, 290, variations 
from 186 1 to 1903 in wholesale prices 
of exports, 464, 465. 

Industries. See Arts and Manufactures. 

Inlaid stonework, as of the Taj Mahal at 
Agra and other great Indo-Saracenic 
monuments, 243 ; disputed whether 
indigenous or introduced from Italy, 


^ 243. 

Iron, 145; as magnetite and hematite 
occurs widely, 145 ; native smelting 
industry stamped out by cheap imported 
steel and iron, 145 ; its occurrence in 
a shtly formation between Barakar 
and KinTganj stages of Damuda series 
(cf. p. 133), 146; iron and brass 
foundries widely distributed, 335; 
most important at Barakar and railway 
and engineering workshops, 235 ; num- 
ber of hands employed, 235; imports 
mainly from United Kingdom and 
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Belgium, 235 ; artistic industries of iron 
and steel, 237, their antiquity and 
excellence, 237; wrought iron, and 
arms, 237; variations from 1861 to 
1903 of wholesale prices of exports, 
464, 465. 

Irrigation and Navigation, ch. vi, pp. 
316-364. I. Irrigation, a necessity of 
the climate, 16, 17, 92, 316; its 
antiquity, 317» 322, 327. 328; its 
applicability to different soils, 17-19 J 
its application by means of (l) wells, 
318-322, (2) tanks, 32 2-325, (3)canal3, 
325-344; tanks and canals, some public 
works, others private, 324-325, area irri- 
gated by public and by private works, 
345; total area irrigated in British 
India from all sources, 345 ; its dis- 
tribution among the Provinces, 346; 
irrigation in the Native States, 346-348 ; 
the finance of state irrigation, 33^-332 ; 
a table of capital expended, area irri- 
gated, revenue returns upon ‘Major’ 
and ‘ Minor’ works in each Province, 
331, 332; detailed statement of works 
in each Province, 330-345; irrigation 
revenue, 343-351 ; charges made on the 
basis of areas and crops irrigated, 349 ,* 
charges consolidated with land revenue, 

348, 349, or levied by separate rates, 

349, 350; average charges, 351; re- 

commendations of Irrigation Com- 
mission of 1901-3, 351-353 ; irrigation 
works compared with railways as a 
means of famine protection, 353“354> 
496; drawbacks of irrigation, 335, 
342. 11. Navigation, see Navigation. 

Bibliography, p. 364. See also Wells, 
Tanks, Canals. 

Irrigation Commission, questions referred 
to, and its recommendations, 351, 352. 

Ivory, supply of, mainly from abroad, 191 ; 
Indian inferior to African, 191 ; ivory 
carving and work in India and Burma, 
1 91, J92; ivory turning, 192; ivory 
inlaying, 192; ‘Bombay boxes,’ mar- 
quetry, &c., 192,193; miniature paint- 
ing on, 193. 

J. 

Jadeite industry, of Upper Burma, 163, 
next in value to ruby, 163; its output 
and export, 163. 

Jaipur, the Maharaja of, the munificent 
founder of the Indian People’s Famine 
Trust, 482. 

Jarawas, a primitive forest tribe of the 
Andamans, 125; their life and habits, 
125; ignorant of agriculture, and till 
lately of metals, 125; still quite un- 
tamed, 125. 

Jowdr, See Millets. 

Jute, raw : a Bengal crop, 47 ; cultiva- 


tion of, 46-49 ; history, 203, 204 ; 
areas of production, soils, and growth, 
47 ; harvesting and out-turn, 47 ; ex- 
ports, 48, 204, 206, 287; competition 
for, between Indian and European mills, 
287; origin of term, 204; vernacular 
names of, 204. 

Jute industry, 203-206, originally a sub- 
stitute for hemp, 204, 205 ; jute mills 
at Dundee, 205, since 1854 at Cal- 
cutta, 205 ; mills, labour and capital 
employed, 205; hand-loom weaving 
and presses, 205 ; export of bags, 
sacking, cloth, 206, 282, 283; use of 
the cloth in linoleum, 206; variations 
from 1 861 to 1903 in wholesale prices 
of exports, 464, 465. 

K. 

Karachi, port of, great development of, 
by safe harbour and extension of the 
railway to the Punjab, 274; its exports 
and imports from 1882 to 1902, 272; 
its internal trade, 303. 

L. 

Labour: agricultural, statistics of, i; 
its general efficiency and assiduity, 
6-8 ; increase of landless labourers, its 
economic danger, 2, 499; migration 
of, to towns and less congested districts, 
2, to fresh soil opened by irrigation, 3, 
334, to mines, 164; statistics in respect 
of mining labour, its numbers, sources, 
wages, hours, output, and death-rate 
from accidents, 163-166 ; Indian Mines 
Act, 166, 167; factory legislation, 246,- 
247 ; table of factories and hands, 247 ; 
statistics of rural, 248, and urban labour 
in different districts, 248, 249; of un- 
skilled labour, 249 ; of labour engaged 
in undertakings founded with European 
capital or conducted on European 
methods, 250 ; tables of persons em- 
ployed in or supported by various 
occupations and industries, 250, 251 ; 
wages of labour, skilled and unskilled, 
between 1873 and 1 903, 466-474 ; agri- 
cultural labour the one exception to 
general increase of prosperity, 499. See 
also Wages. 

Lac, a resinous extract, 172-175, yields 
a dye and a resin, 172 ; production by 
insect, 173; collection and manu- 
facture, 173, 174; its numerous in- 
dustrial uses, 174 ; artistic work, lac 
turnery, 174, 175 ; factories and trade, 
174, 175 ; decline of exports of lac dye, 
175, 184, 291 ; lac-coloured metal at 
Moradabad and Jaipur, 237, 238. 

I^acquer-work, Burmese, 175; its chief 
material, thitsT, a vegetable oleo-resin 
(not lac), 175; its industrial applica- 
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tions, 175; Burmese glass mosaic work, 
175, 176; trade, 176. 

Land and Landlords. See Rent, Labour, 
Tenures. 

Lapidary work, jade, agate, garnets, rock- 
crystal, turquoise, glassware of Patna, 

243. 

Lead (galena), its wide distribution 
associated with silver and zinc, 145. 
Leather, manufacture of, 189; tanneries, 
189; leather work, boots and shoes, 
190, artistic manufactures, 190, 191 ; 
imports and exports of boots and shoes, 
190- 

Limes and cements for building, kankar, 
150. 

Linseed. See Oilseeds. 

M. 

Madras, port of, its exposed shore and 
poor harbour, 275; depression by rail- 
ways of import and export trade, 275 ; 
its imports and exports from 1SS2 to 
1902, 272 ; internal trade with Madras 
ports, 303. ^ 

Magnesite, mines near Salem, 154; for 
bricks to line furnaces, 154. 

Manganese, 146, 147; rapid growth of min- 
ing and quarrying industry, 146 ; table 

01 output from 1899 to 1903, 146 ; its 
mode of occurrence, and dimensions of 
ore bodies, 146; composition of Nag- 
pur ore, 146; distribution of the ore, 
147; statistics of labour employed in 
industry, 163. 

Mango and Makud, their great use as 
food, 76. 

Manure, next to water the ryot’s need, 20- 

2 3 ; waste of urine, use of dung as fuel, 
20 ; town waste as manure, use of 
sullage, 20 ; sewage farms, 20, 21 ; vil- 
lage manure generally wasted, exhaus- 
tion of soil, 21; need of improved 
methods, 21, 23; their adoption in 
some parts, 21; green manures, 21, 
105 ; mineral manures, native and im- 
ported, 22 ; bones as manure, preiudice 
against, 22; exported, 22, 155; oil- 
cakes and fish manure, 22, 23 plough- 
ing in of green crops, 23 ; small im- 
ports, 156. 

Mashru (* permitted ’), a textile, usually 
of mixed cotton and silk, 1 8 7, 2 1 1. 
Meteorological division of India into 
Northern, between Himalayas and 
Vindhyas, Peninsular, south of Vind- 
hyas, 3 5 their relations to the mon- 
soons, 4-6. 

Mica, 1 5 2-1 54; areas of its production, 
^53 5 primitive methods of mining, i r 3 * 
large profits from, 153 ; output, half 
the worlds supply, 152; exports, 152: 
exports of films for micanite, 15.3; 


statistics of labour employed in mines 
103, and death-rate, 166. ’ 

Millets, one of tlie staple foods, 234. 
Mcas of production, 32 ; jowar (in 
Madras, e/io/am) or grey millet, 32-3^. 
. s vaneties 32 : its soils and cultivl’ 
33; tillage and sowing, 33 • i-o- 
vesting, threshing, and sifting 34 •* ^ 

33, 34f iu^rota! 
tion with cotton, 33 ; its importance as 

a fodder, 32, 33;dd/ra (in Madras, 
mmbie), 32-34; consumed mainly at 
home, 34>.224; exports slight, 34; retail 
prices ofjozvdr and bajrci from i8(5i to 
45h'. 

Mills, 226 ; husking rice, a chief industry 
of Burma, 226; flour mills now pro- 
duce most of the flour, 226; sawmills, 
228 ; jute mills, 205. 275 ; cotton mills, 
196, 197, 279 ; sugar mills, 41 ; indigo 
beating mills, 73; oilseed mills, 178- 
silk mills, 209; paper mills, 206- 
wool mills, 213, 214. ’ 

Millstones, general manufacture of, 131 
for hand and water work, 151. " 

Mineral pigments or paints, 152 ; ochres 
&c., large imports of orpiment, J52. 
Mines and Minerals, ch. pp, 128— 167. 
Ihe peculiar trend in the develooment 
of Indian minerals, 128; deSTf 
ancient chemical industries, 128; in- 
crease in mineral imports, 128; value 
of imported minerals and mineral pro- 
ducts irom 1901 to 1904, with a table, 
129 ; the chief imports, 129 ; the value 
(or prices) of minerals produced since 
1 898, with a table, 1 30 ; a classification of 
valuable minerals, 130, T31 ; 1. Carbon 
and its compounds, 131-141 ; coal, 131- 
1 38 ; smirces of coal, 1 3 2 -x 3 8 ; 95 percent, 
irom Gondwana coalfields, with table 
of output from 1899 to X903, 132-136 ; 
Cretaceous and Tertiary younger coals, 
130-138 ; a table of their output, 137; 
petroleum, 138-140; amber, 140; 
graphite, 141 ; II. Metalliferous mine- 
rals, 141-148 ; gold, 141-143 ; tin, 143, 
144 ; copper, 144 ; lead, silver, 
zinc, antimony, 145; iron, 145, 146 ; 
manganese, 146, 147; chromium, cobalt, 
and nickel, 147; tungsten, titanium 
and molybdenum, aluminium, T48; 

III. Materials for construction, 148- 
151; building stone, sandstone, lime- 
stone, marble, 148, 149; limes and 
cements, kankar, 150; brick, tile, and 
pottery materials, slate, 150, 15 1 ; 

IV. Minerals used in industries, 151- 
160; corundum, millstones, 15 1 ; 
mineral pigments, 152 ; refractory 
materials, 152-154; mica, asbestos, 
steatite, magnesite, 154 ; materials used 
for agriculture, chemical industries and 
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foad, 155-16°; saltpetre, its export, 
ICC ! potash salts, gypsum, aliim, 150 , 
sulphur, sulphates of iron and copper 
I cy ; borax, no longer exported bu 
imported, i 57 » salts, ; 

salt, I {^8-i6o; V. Gem-stones, 160 163 , 
imports, 160; diamond, 160 ; ruby, m 
Upper Burma, 161 ; sapphire, spinel, 
beryl, 161, 162; tourmaline, garnet, 
rock-crystal, 162; chalcedonic silica, 
agate and carnelians, 162, 193 ; jadeite, 
in Upper Burma, 163 ; labour in mines, 

statistics of, 163-166; 

the inspection of mines, 100, 107. 

Bibliography, p. 167. 

Monuments, ancient, 149, I 50 > 241, 24*-. 

See also Stone-carving. 

Vlules and donkeys, 88, 89; numbers, 88 
Government breeding of, 88 ; importa- 
tion of stallions, 88. ^ ■ 

Muslins. Cotton Industries, 201 , 202. 
Myrabolams, the fruits of three trees, 184 » 
their extensive cultivation and ra , 
184; rise in exports, 184* 

N. 


fative States: inland 
tainedby some, 204; 
canals and irrigation m 3 f ^ 

railways 5^. 4 °^ 

relief of famine in, 492 «• , .. 

'^irn^S systems 

SgSofsSS-tsS; P-igabkcanals 
not used for 359 

general results ofnavigatio%works, 3 W. 

1 60 ; navignbk ^ 

S.P. j f‘i "Si 

communication, 3 t> 2 , 

graphy, p* 3 ^ 4 * 

Occupations and ^industries general 
statistics regarding, 248-20 ^ j 

Oils, animal and vegetable . maustii 

nc cake for manure, 22, 23, 

?nr Ltle 36 ; for soap, candles, 
food for cattle, 3 } inbrication, 

178, for illumination and > 

178, displaced by kerosene. 179. 3 ., 

463; for waterproofs and wax 

T-o • ^hi margarine, essential oils,, 1,9. 
^>'e?f;fe,r 8 ohoraitistmp« 

O-l^eVds^’^’^Uns^S a 3 sesamum, and 
S’ cultivation, area of pr°<inction. 

harvesting and ont-turn. 3 . 6-39 ; ‘"j 

harvtsriuc ,,ariation5 from i8bi 

?o^’,903 i; wholesale prices of exports, 

^464, 465 ' . f from poppy. 52 ' 

’eSts mainly to China, 64 ; 
^^v’enXm, ree Vol. IV, ch. vm. 

VOL. III. 


P. 

Pabtlngfn^oils and water-colours, i8o, 

1 8 1 * miniature painting on ivory, 1 03- 
Paper-making, ancient and modern, 206. 
Papier mdche of Kashmir, 232. 

Pashm or pan, undercoat of wool from 
"ain goats of Tibet, 212; ongmal 

^naterial of Kashmir shawls, 212; sub- 

shtutes for it imported, 213. ^ 

Pearl and cha,sk fisheries, 194 ; t»e.r sn^ 
ply unequal to Indian demand, impor- 

PeniSr ’anforiental Steam Navigation 
cSy, selected in 1840 to carry 
mails to Alexandria, 431 ! 
with for postal service, 43i. s^bsidms 
fn from IS44 to 431 J 432 > 

reduction onransit between Bombay 
and London from 26 days m 18 7 
1:^4 days in 1905, 43 G 432. ^ 

Pep^, 54-56; grows wild, 54. 

climate of cultivation, 54 - spme 
gardens of Kanara, 54 : cnltivation, 5o , 
lathering and treatment • |=’ 

56; black and white pepper, 56, e 

Pe?foSrt!its principal ingredients, 180; 
sLts oT its mannfactnre and disWibntion 
for home and foreign trade, iSo. 
Petroleum? 13^'* 4® » mo 

sources, the fold^ rocks of 
f^f^’and west end of Himalayan arc, 

T A • Tranian system of Punjab, Baluch- 
Lto, and Persia, ill adapted for ret<m- 
+Tfvn fvf oil I ^0 » the Arakau system, of 
Z mo 140 of Burma with ideal 

conditions, 139. M®: 

2:11;; table of output of Burma, 14°. 
imoorts 139; variations beWME 1871 
aX^3 in wholesale prices of imports, 

Ph^pbates, 

roIii^btTirofLnr^sby 

■P,^rlv fonium, yielding), 5 »- 54 ; areas °f 

^ SFinctSn tmd growth. 52. 53 1 «» f. 

cd- treatment of c^pmles, 5.3 » 

turn of c^de opium, 54 ; «!«*!* 
Sr to China, 54. «5. »55, *97- 

See of, on Benin- 

Ports and ba^> ^pply of, 

sular coast, 271, 2j 2 , oeiie 

on Barmen coast, 2, . Katichi. 

BnmbaVs Rangoon, macirab, 

PcSts ch mu, jp. 

L Post omce, 418' 


I2 
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post established by law in 1837, 418; 
subsequent legislation to final Act of 
389S, 418, 419; successive postal 
charges for letters, newspapers, and par- 
cels, 419; registration and insurance, 
420 ; value-payable or cash on delivery 
system, 420 ; entry jnto Universal Pos- 
tal Union in 1876, 420, into Interna- 
tional Parcel Post Union in 1899, 421 ; 
inland money orders, 421, telegraphic 
money orders, 422, statistics of, 422 ; 
foreign money orders with a table, 
British postal orders, 423 ; postage 
stamps, &c., 423; embossed envelopes 
and postcards, 424 ; ^Dostal arrange- 
ments in Native States, 424; some 
still independent, 424, in most of these 
Imperial Post Offices established, 425 ; 
present organization of Imperial Postal 
department, 425--427; efliciency and 
honesty of the native staff, 426; absorp- 
tion of District Post, 426, 427; a table 
of numbers of employed, 425, of postal 
transactions in India as a whole from 
i860, 427; a table of transactions in 
each of the eleven postal circles, 428 ; 
organization of post offices, 429 ; mail 
runners, 429, their risks, honesty, and 
fidelity, 429, 430 ; difficulties in delivery 
of correspondence, 430; more than 
thirty distinct written characters, 430, 
carelessness of people, 430 ; table of 
postal articles exchanged with the 
United Kingdom and other coun- 
tries, 431; mail service, 431, 432; 
field post, 432 ; table of financial results, 
432 ; ^ official correspondence, 433 ; 
combination of post and telegraph 
offices, 433 ; post office savings banks, 
434-436 ; life insurance of civilian ser- 
vants, 436 \ payment of pensioners ; 
sale of quinine, 436. II. Telegraphs, 
see Telegraph department. 

Pottery, manufacture of artistic, 150, 15 1 ; 
retarded by rarity of good kaolin, 243, 
and by religious theory of defilement of 
pottery, 243; glazed artistic pottery, 
essentially of Muhammadan origin, 244, 
its types and centres, 245 ; unglazed 
or teira-cotta, of the village potter, 
244 J terra-cotta statuettes of Lucknow, 
244, painted pottery, 244, its most re- 
puted centres, 244, 245 ; number of 
potteries and hands employed, 245. 

Prices, 454-466; retail, 454-461 ; of food- 
grains, information goes back to 1783, 

454j 455 » formerly immense fluctua- 
tions between years of good and bad 
harvests, 455, effects of improved com- 
munications, 455, 456, fall in prices be- 
lore i860, xrise since, 456 ; ascribed to 
export trade and large influx of silver, 
456 ; difficulty of comparing prices | 


before and after that date, 456* sta 
tistffis of retail prices of seven principal 
ood-giains, 1861-1903, 458 ; prices of 
I 80 r- 7 o, special conditions favourable 
to rise, 457, 458; prices of 1871-e 
uniform, chosen as standard, jcS 4:0 . 
of 1S76-S0, affected by great Deccan 
famine of 1877-8, 459 ; exports of 
wheat 1869-82, 459; prices of 1S81- 
90, remarkable rise in prices in last 
half of decade, 459, 460; prices of 
1 89 1 -1903, still further rise to highest 
on record, 460, its causes in drought 
and famine, 460, persistence of exp'ort 
of rice and food-grains, 460; recent 
fall in prices since good harvests, 460 • 
dearness of rice, its causes, 460 ; prices 
higher than average, due to operation 
of economic laws, 461 ; wholesale 
prices, 461-466 ; only recent records of, 
461 ; a table of variations in thewhole^ 
sale prices of standard imports at Cal- 
cutta, viz. cotton, copper, iron, 1861- 
1903, 462; also of coal, sugar, and 
kerosene, 463 ; variations in the prices 
of standard exports, viz. rice, wheat, 
linseed, jute, tea, indigo, at Calcutta^ 
cotton at Bombay, 463, 464, with a 
table from i86x to 1903, 464; prices 
of hides and skins, 465 ; general con- 
ditions affecting prices, 466. Biblio- 
graphy of Prices and Wages, p. 471. 

Prices a 7 id Wages m hidia^ official record 
of prices in, 454-456, -461. 

Printing, number of presses and hands, 
206. 

Pulse, one the staple foods, 224 ; gram 
or chick-pea, 35, 36 ; its area, 35, mode 
of cultivation, 35 ; harvest and out-turn, 
36 ; mainly of home consumption, 36, 
224; benefits of sowing pulses with 
cereals, 25, especially arhar^ 25 ; ex- 
ports of pulse slight, 36, 255; retail 
l^rices of from i860, 458. 

Q* 

Quinine, manufacture of from cinchona, 
69; different qualities of bark, 69; 
cheap sales of, at post offices, 222, 436 ; 
distribution of, during and after famines, 
482 ; private imports of, 67. 


R. 

Railways and Roads, ch. vii, pp. 365-417. 
I. Railways, 365-401 ; tentative pro- 
jects of Court of Directors, 365, Lord 
Dalhousie’s minute, 366; trunk lines 
projected, 366, delay of progress, due 
to high cost, ignorance, and the 
Mutiny, 367, 368 ; necessity of, enforced 
by the Mutiny, 368 ; various methods 
of financing, 367, 369-375 ; guarantee 
system, 367, its discredit, 369 ; intro- 
duction of a state railway scheme in 
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i 8 < 5 o, 369; allotment of funds, 369; Europe, U.S. A., Japan, and India, p. 

limiVto debt imposed by Parliament, 414. IX. Railways worked by each Rail- 

370; fresh resort to guarantee system way Administration on June 30, 1905, 

enterprise, 369, 370; bal- pp. 415-417. See also Traffic, Gauge, 

ance of Famine Insurance Grant applied Railways, alignment and construction of, 
to construction of protective railways, 383, 384; early mistakes of excessive 

370, 371, 495, 496; enlargement of cost and elaboration, 383; of direct 

limit, 371 ; fall of gold-value of silver, alignment and disregard of trade cen- 

370/371; ineffectual resort to system tres, 383; necessity of strategic con- 

of rebates and guarantees, 1S93 and siderations, 266, 269, 371, 381; con- 

1806, 371, 372 ; raising of funds, by struction of permanent way, rails, 

Native States, 372, by District Boards sleepers, 383, gradients, curves, tunnels, 

on security of local revenues, 372, 373 ; bridges, 383, 384. 

final result that Government must Railways, control of, by Government, 
finance most railways, 373 ; increase of necessitated by guarantee and right of 

demands, insufficiency of capital, 374, ultimate purchase, 377; appointment 

375 ; postponement of new lines to of consulting engineers, 377, their 

lines already open or in construction, duties and powers, 377; their direct 

374 ? 375 j lack of funds still continuing, relations, except in Madras, Bombay, 

j75 ; extensions proposed, 375 ; total and Burma, with the Government of 

mileage constructed up to end of June, India, 377; constitution in 1905 of 

1905, 375, 376, mileage according to Railjvay Board, 378 ; ^ its deliberative 

agency and means of construction, 376, functions and administrative duties, 

total cost, 376; handsome profit to 378, 379 J history of Government 
Government during past five years, control, Vol, IV, chap, x. 

376; Government control of, 377-380; Railways (and irrigation works), Protec- 
railway gauges, 3^®“3^3 > alignment, tive, construction of, and financing out 

383,384; rolling stock, 384, 385; traffic, of Famine Insurance Grant, 329, 370, 

goods and passenger, 385-387 ; staff, of 37 495 ? 49 ^ 5 * , r « o r i. 

construction and maintenance, 379, 387, Railways, rolling stock of, 384, 385 ; first, 
of management and working, 387; second, and third-class carriages on all 

influence of, upon famines, 3^7? 3^^? railways, 3^4? inadequate supply of 

482, 495; moral effects upon habits third-class at fair times, 384; wagons, 

and customs of natives, 388 ; account 4-wheeled and 8-wheeled bogie, 384, 

of more important railways, 388-401 : 385; study of American methods and 

Assam-Bengal, 3 ^^j 3^9 ? and models, 3 ^ 4 ? 3^5 5 rolling stock un- 

NW., 389; Bengal-Nagpur, 3S9-391 ; equal to traffic, 385; move towaids its 

Bombay, Baroda, and Central India, complete construction in India, 387. 
nQx,3Q2; Burma, 392 ; Eastern Bengal Railways, working management of, 379? 
State, 392-394; East Indian, 394-396 ; 38°? SS?; original organization, _ 379, 

Great Indian Peninsula and Indian still maintained, 379 ; consolidation of 

Midland, 396, 397 ; Madras, 397, 398 ; several railways under one manage- 

NW. State, 398, 399 ; Oudh and ment, 379 ; division of traffic depart- 

Rohilkhand State, 399, 400 ; S. Indian, ment into commercial, or the procuring 

400 ' Southern Mahratta, 400; Nitive of traffic, and transportation, 379; no 

States, 401. II. Roads, Roads. central clearing house, 380; Indian 

Appendix; Statistics of Railway Pro- Railway Conference Association, 380; 

gress, pp. 411-417. Nine Tables: I large staff employed for working of 

General results of working, p. 41 1. II. railways, 387. 

Mileage open for traffic at different Rainfall, its essential importance to crops, 
periods, with total outlay, p. 41 1 . HI. 4, 476; its distribution during south- 

Mileage open for traffic at end of June, west and retreating south-west (north- 

T005, showing gauges and agencies by east) monsoons, 4; winter and hot- 

\ 4 ich worked, p. 412. IV. Number weather rains, 5 ; areas ^ of heavy irn- 

of passengers carried and earnings, p. gatipn and rainfall and immunity from 

412. V. Average rates charged for famine, 5, 316 ; areas of precarious ram- 

passengers and ^goods, p. 413. VI. fall and liability to fanaine, 5? 3^^ ; 

Tonnoge of goods carried and earnings, areas most liable to drougnt and 

p. 413. Vll. Dates of expiration of famine, 6, 316.^ 

contracts with companies which own or Rangoon, port of, its recent rise and ex- 
work principal railways, p. 414. VIII, panding trade, 275; its imports and 

Comparative statistics of railway de- exports from 1882 to 1902, 272; its 

velopment in the principal countries of internal trade, 303. 
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Rent, Prices, and Wages, ch. ix, ]>p. 447- 
471. Rent, 447-454; rent originally 
paid direct to state by cultivator, 447 ; 
continuance of custom under British 
rule, 447 ; treatment of intermediaries, 
447, in ryotwari and zaimndari 
areas, 447; assessment of land revenue 
at 90 per cent, of rent, 447, made per- 
petual in Bengal in 1 793 ; now equiva- 
lent to 25 per cent, in Bengal, 50 per cent, 
in other Provinces, 448 ; the difference 
paid as rent to recognized landowners, 
448; the Rent Act of 1859, 44S; dis- 
tinction of rights of ' occupancy ’ and 
‘ non-occnpancy ’ tenants, 44S, 449; 
further protection of tenants by Bengal 
Act of 18S5, 449 > extension of its prin- 
ciples to other Brovin ce.s, 449 ; present 
rent laws : (i) In zaraindari areas : 
determination of ‘ occupancy,’ 449, 450, 
protection to ‘ occupatits ’from aibilrary 
disturbance or enhancement, 450; regu- 
lations for raising and lowering '“rents, 
45 ®? 45^? ^*®^lraint on recovery of arrears, 
451 ; protection accorded to ‘non-occu- 
pants, 450, 451 ; (2) in ryotwari areas, 
rents less prevalent, 452, increase of 
subletting, and probable need of state 
interference, 452, 477? extensive pre- 
valence of kind-rents, 452, advantages 
and disadvantages of system, 4«;3, state 
regulations, 453,' rent stalistit lbr the 
zamindari Provinces, 453 ; rent in India 
clependent on interaction of custom 
competition, and legislation, 4=, 
Bibliography of Rent, p%7i. 
i enures, Prices, Wages. 

Research, agricultural, farms and labora- 
tories^ instituted for, 93 ; munificent 
donation towards, by Mr. Henry 
Phipps, 93. 

Revenue from forests, 119-123; from irri- 
gation, how charged and levied, 348- 
351 ; a table of capital expenditure and 
revenue returned, 331, 332; from rail- 
xvays, 370, 2; 7 7. ^ri 

o I * + * of, 26-29; firea cultivated, 

26, varieties of paddy, 26, season of 
growth, 27; rice fields and their pre- 
paration, 27; methods of sowing, 27* 
transplanted from seed-bed, 2S : broad- 
casted and drilled, 28; harvesting and 
threshing, 29; out-tnrn, 29; exports, 20, 
284, 2S5; rice mills of Burma, 2S4 ; 
not the ^staple food, 284 ; prices of, 
Since i 860, retail from 1861 to 1903, 
458 i of wholesale exports, 464 ; pre- 
sent dearness of, its causes, 460, 461 • 

_ persistent export of, 460. ^ ’ 

3S0-362 ; the Indus, 
aavigable to Dera Ismail Khan, the 

h-Lt w- the Fuleli Canal and 

Eastern Kara, 360, 361 ; the Ganges to 


Cau npore, the Gograto Fyzabad, sgi 
the Brahmaputra to Dibrugarh, the 
Surma to Sylhet and Cachar, 361 • he 
Hooghly to Nadia, 361 ; the IGstiia 
Mahanadi and Godavari, with incon- 
^dcrabie traffic 361; in Burma the 
May u and Kaladan, the Irrawaddy, the 
ChuKhvin, the Myitnge, the Sittang, 
the Salween, all with extensive traffic 
360-362. 

Roads, 401-410 ; their late construction, 
261, 402; good quality of principal 
401, 402 ; existing need of roads ade- 
quate to traflic and efficient in rainv 
.season, 402 ; in pre-British times only 
trade^ routes and caravan tracks, 402 • 
principal routes, 403, marked by pillars! 
guarded by posts, maintained by tolls 
403 ; military advantages of absence of 
roads, 402, 403 ; roads in first part of 
nineteenth century, 404, 405; before 
grand trunk road from Calcutta to 
Delhi, in 1S39, provision for pack 
transport only, 404 ; control by Military 
Boards, 4®4 ? chaos revealed in reports 
from 1841 to 1849 of Bengal Board to 
Oovernor-General, 405,406; Boards 
replaced m 1854-5 by Provincial 
1 ublic ^ works departments, 406; 
stimulating influence of railways on 
road construction, 406, 407, of local 
self-government and decentralization, 
407 ; provincial institution of District 
Boaids for Roads, 407 ; differences of 
detail, 407, 408; present classification 
of roads, 408 ; accommodation for 
travellers provided in highest class 
roads, 408; varying cost of construc- 
tion and mamlenance, 408, 409 ; tolls 
rare and chiefly at ferries and on hill 
roads, 409; pack animals geneially 
displaced by wheeled vehicles, 409; 
recent utilization of good roads for 
light railways and tramways, 409; 
possible substitution of motor vehicles, 
409, 410; statistics of mileage of 
metalled and unmetallcd roads, 410; 
of tlicir up-keep by central or local 
authorities, 4x0; of outlay on ‘civil 
works’ in 1901-2, 410. Bibliographv, 
p. 410. 

Rubber plantations in Assam and Burma, 
118. ' 

Ruby, mining industry in Upper Burma, 

16 1 ; a great source of profits and 
avenue, 16 1 ; the success of the Burma 
Ruby Mines Company, 161 ; value of 
its output, 161 ; in 1899 one stone was 

_ valued at ^26,666, 161. 

Ryotwari tracts or areas, land revenue in, 
447 ? 448 ,* payments of rent often in 
kind, 451 ; its methods and estimation, 
45 ^? *idvanlages and disadvantages of 
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the system, 452; the self-adjustment 
of rent, 452 ; regulation of, by rent 
laws, 452. See Rent. 

S. 

Safflower, yielding an oil and a dye, 183 ; 
still cultivated for home use, 23, 183; 
decline of exports, 1S3. 

.S’^Z-forests, protection and encourage- 
ment of, 1 1 7. 

Salt, its sources, 158, 236 ; solar evapora- 
tion of sea- water, 158 ; rock-salt beds, 
158, 159; mines of Salt Range, of 
great antiquity, 159 ; quarries of Kohat 
and Mandi, 159; solar evaporation of 
inland brine, 159, Sambhar Lake in 
Rajputana, 159, 160; importation, 
158; proportion contributed by each 
source, 158, 236, its taxation an im- 
portant item of revenue, 236, 

Saltpetre (potassium nitrate), its free 
production, 155; used locally as a 
manure, 22; no longer an essential 
constituent of explosives, 155, or 
necessary to chemical industries of 
Europe, 155 ; sources of Indian supply, 
236 ; factories and refineries, 236 ; out- 
put, 236 ; diminishing exports, 23(5. 

Sesamum, See Oilseeds. 

Sewage farms, 20, 21. 

Sheep, 86, 87 ; many breeds of, all infe- 
rior for wool and mutton, 86 ; difference 
between sheep of N. and S, India, 87; at- 
tempts to improve, 87; numbers 01,87. 

Shipping, tonnage of sailing and steam 
vessels engaged in foreign trade from 
1884 to 1904, 276; proportion of, to 
and from British possessions and under 
British flag, 276. 

Silk, raw, history of, 207, areas of produc- 
tion, 208, imported from China, 208 ; 
original and present exports, 211; 
large excess of imports, 211, 212. 

Silk industry, 206-212 ; history: not in- 
digenous, 207 ; fostered and developed 
by E. India Company, 207 ; growth of 
French and Italian sericulture, 207; 
present depression, 207, 211, 212; 
indigenous or wild sillWorms, 208 ; 
areas of production, 208 ; filatures in 
Bengal, 209 ; steam mills and hand- 
loom factories, 209 ; home looms, 209; 
Gujarati silk-w’eavers throughout India, 
209 ; artistic manufactures and chief 
centres of production, 209-211; gold 
brocade or kincobs, 209 ; silk brocades 
or amms^ 210, himrus, 210; sangi, 
gulbadan, and fiiashru, 210; striped 
and checked (washing) silks, 210, 211 ; 
satinettes, lungls, saris, ^atola of 
Gujarat, 211; exports and imports of 
manufactured silks, 21T, 213; great 
increase and excess of imports, 212. 
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Silver, the standard currency of India, 
264; fall in its value since 1873, 264; 
problems of exchanges and standards, 
264; its effects upon trade and finance, 
265, 266, 275,370, 371, 456,459,462, 
466, met by improvement of trade, 
276 ; imports and exports of, 269, 292, 
309, 310; the hoarding of, 269; the 
oecurrence of the metal with lead and 
zinc, 145 ; no modern mines, 145 ; 
silver plate industry, 239, 240. See 
Trade, foreign., 

Slate, where found and worked, 151. 

Soda salts, carbonate and sulphate, ob- 
tained from the soil, 158; constituents 
of the sterilizing efflorescence 158 ; 
native manufactures displaced by cheap 
imports, 158. 

Soils, physical and chemical character of, 
8-1 1 ; alluvial soils, 8, 9; trap soils, 
9, 10 ; light, 9 ; heavy with a covering 
of alluvial deposit, 8, 9 ; black cotton 
soil or regar, its seats and chemical 
constituents, 9, 10; crops of lighter 
and heavier soils of Deccan trap area, 
10; soils of crystalline area, 10, ii, 
their great variety of character, ii ; 
facilities and aptitudes for irrigation of 
different soils, 17-19; cropped areas 
in each of the three soils, with per- 
centage of irrigated area and source of 
irrigation, 17. 

Spirit, distillation of, an old industry, 
225 ; a growing industry, 225 ; con- 
sumption mainly of imported, 225; 
fiscal and moral regulation of manu- 
facture of ‘ country spirit,’ 225. 

Steam, use of as a motive pow'er, 168, 

T 95 ; resuscitation of cotton industry 
by its introduction, 196, 203. See also 
Mills, Railways, Shipping. 

Steatite, for pots, dishes, carvings, and 
gas-burners, 1 54. 

Stone, for building, 148-150; limestones, 
sandstone, freestone, granite, marble, 
slate, &c., 149; imports, 149. 

Stone-carving, 241, 242 ; its three types 
of old, 241 ; corresponding with (i) 
cave-temples, as of Elephanta, 241, 
242; (2) Jain, Cbalukyan, and subse- 
quent Hindu temples, 241, 242 ; (3) 
Patlian and Mughal mosques, &c., 241, 
242 ; the chief centres of stone-work, 
ancient and modern, 241, 242; the 
principal ancient monuments, temples, 
tombs, mosques, palaces, 150, 151, 
241, 242 ; carving of small articles in 
sandstone,. &c., 242 ; relations of wood 
and stone carving, 230. 

Suez Canal, influence of, upon trade and 
freights, 262, 266, 273, 274, 294. 

Sugar ; cultivation of cane, 39-41 ; its 
varieties, 39; areas of production, 39; 
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cultivation, 39, 40; ratoon cane, 40, 
41; harvesting, 41, crushing and boil- 
ing, 41, out-turn, 41 ; history of trade 
in refined sugar and of duties, 41, 42 ; 
export of raw, 42 ; decay of exports 
and manufacture, 288, 289; imports of 
sugar, 288, 289; the effects of con- 
tinental bounty system, 42, 288, 2S9; 
Brussels Convention, 288, 289; causes 
of heavy imports, 289, 290; popularity 
of beet sugar, 288, 289 ; variations 
between 1871 and 1903 in wholesale 
prices of imports, 463. 

Sulphur from volcanoes, 157, no free 
deposits, 157, pyrite, 157; sulphates 
of iron and copper, 157. 

Survey of India, its absorption of the 
Forest Survey, 1 1 2. 

T. 

Taj Mahal at Agra, its inlaid work, 243 ; 
its disputed origin, 243. 

Tanks or storage works, 322-325 ; their 
antiquity, 323, 324; vary in size from 
great lakes to village ponds, 322 ; of 
public and private enterprise, 322, 324, 
325; area supplied by, 325; districts 
of greatest prevalence, 18, 323, 324; 
method of construction, 323, 324; in 
Ajmer-Merwara, only tanks 'and wells, 
343 ; total area in British India irrigated 
from tanks, public and private, 345, 346; 
tank-irrigation in the Native States, 
346-348, in Mysore, 346, in Hydeia- 
bad, 347, in other States, 347, 348. 

Tea ; cultivation of plant, 56-63 ; history, 
5 < 5 , 57; statistics of area, capital, 
labour, 57 ; areas of production, 58 ; 
races of the plant, 58 ; garden plant, 
58 ; situation and preparation of tea 
gardens and nurseries, 59 ; sowing and 
planting, weeding and pruning, 60 ; 
manuring, tillage, seed selection, 60 ; 
plucking, 61 ; manufacture, 62, 63 ; 
witliering, rolling, oxidation, drying, 
sifting, and packing, 62, 63 ; exports, 
57? 5^3 288 ; opening of new markets, 
58, 288 ; a small duty on exports, 58 ; 
variations from 1861 to 1903 in whole- 
sale prices of exported tea, 464. 

Teak (‘the royal tree’), forests, pro- 
tection 0^, 107, T17; plantations of, 
iiS; exportation of, 119, 227; mainly 
from Burma, 227. 

Telegraph department, 437-446 ; early 
. history of, from 1851, 437 ; its service 
in_ suppression of the Mutiny, 437 ; 
telegraph Acts of 1854, 1869, 1876, 
1S85, 438; present organization and 
numerical strength, 438 ; main lines of 
internal communication, 438, 439 ; 
construction of lines and material 
employed, 439, 440; telegraphs for 


railways and canals, 44® j combined 
post and telegraph offices, 440 ; tde- 
graphs for military purposes, 440*- 
wireless telegraphy with Andamans! 
441 ; lines of communication with other 
countries, 441 ; inland tariffs, 441, 442 • 
foieign taiiffs, 442 ? press and Govern- 
ment telegrams, 443; stamps, 447 > 
growth of telegraph transactions, 443! 
and table, 445 ; telephone exchanges 
and private lines, 443, 444 ; Indo-Euro- 
pean Felegraph department, 444 ; sta- 
tistics of Indian Telegraph department 
since i860, 445. Bibliography, p. 446. 

Tenants. Sse Tenures. 


Tenures, of agricultural land, 89, 90 • 
average holdings small, 89, 476’; 
tenure generally hereditary, whether 
from great landlords or of peasant 
proprietors, 90 ; tendency to sub- 
division and subletting, 90, 452 ; legal 
relations between landlords arid tenants 
geneialiy equitable, 92, 450, 451. See 
also Rent. 


Timber, of the Deciduous forests, 102, 
103 ; of the Evergreen, 103, of the 
Tidal ^ forests, 103 ; protection of, 
1 1 3 - 1 1 6 ; encouragement of valuable 
growths, by natural regeneration, 
cultural operations, and selection, 116, 
1 1 7, 118, by artificial reproduction in 
plantations, 118 ; exports, 119 ; timber 
industries, 2 26-2 28 ; timbers for home 
purposes, for building, packing-cases, 
&:c., 227, for exportation, 227; number 
of sawmills, 228. 

Tin, the places of its occurrence, and 
output, 143, 144; imports, from the 
Straits Settlements, 144. 

Tobacco, growth of, 49-52 ; areas of pro- 
duction, 49; soils, cultivation, and seed- 
beds, 49, 50 ; transplantation, &c., and 
harvesting, 50, 51 ; black and yellow, 51 ; 
manufacture and trade, 51, 52 ; steady 
growth of export trade, 52, 283, 284. 

Tolls, dues and charges : navigation dues, 
362 ; irrigation dues, basis of charge 
and methods of collecting, 348-351 ; 
on ferries and roads, 409 ; telegraph 
tariffs, 441, 442 ; postal charges, 419; 
railway charges, 3S6, 38 7. 

Trade, foreign, history of, 257-271 ; early 
commerce, 257; mediaeval period, inter- 
ruption of trade routes by Turks, 258; 
the Portuguese, 258 ; the Dutch and 
English, 258 ; foundation of first 
English East India Company in 1600, 
258? 359 ; during seventeenth and 
eighteenth centuries, 259 ; character of 
early, 259; growth of British, 260; 
changes in, 260; reasons for slow 
development, 261 ; improvements after 
1858 in time and cost of communica- 
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tions and transit, 262 ; reform of fiscal 
system, 263 ; duties on imports and 
exports, 263 ; internal duties and 
octroi, 263, 264; effects of fall of 
silver in 1S73 and 18S5, revenue and 
tratie difficulties, 264-266; Government 
relations with trade, 266 ; formation 
of departments for Revenue, Agricul- 
ture, and Commerce, 267 ; Chambers of 
Commerce, 267; general progress since 
1S34, with a table of exports and 
imports, 26S ; excess of import of 
precious metals over export, 269 ; 
changes in items of export, 269, of 
import, 270; excess of exports, 270; 
method of adjusting foreign payments, 
270; influence of freights on trade, 271. 

Trade, foreign ; distribution of sea-borne, 
292-29S ; with the United Kingdom, 
293“’295 ; its decline since Suez Canal, 
294; its nature, 294, 295 ; the vahie 
of its imports and exports, 295 ; with 
Germany, 296, 297; the significance of 
its ^ rapid increase, 296 ; its nature, 
mainly of sugar and salt, 296 ; develop- 
ment of German shipping, 297; with 
China, 297; with Japan, 297, 298; 
with ^France, U.S.A., and British 
Colonies, 298 ; foreign trade by land, 
298-301 ; with Afghanistan, 299; with 
Kashmir, Nepal, Tibet, Shan States, 
China, 300 ; its nature and limitations, 
299 ; its value, 313. See Tables II- 
VI, pp. 30S-313. 

Trade, internal, 301-306 ; general con- 
ditions, 301 ; its methods, in export 
and import trade, by village dealers, 
markets, fairs, bazars, and an excess of 
middlemen, 301 ; trading castes and 
tribes, 301, 303, the Banjara tribe, 
501 ; the Marwaris, the ParsTs, the 
Khattris, the Banias, 302 ; its total 
volume doubtful, 302 ; rail-borne trade, 

302 ; river-borne trade, 302 ; trade by 
road, 302, trade with ports, 302, 303 ; 
with Calcutta, 302 ; with Bombay, 303, 
with Madras ports, 303, with Karachi, 
Rangoon, 303 ; tables of valuation of 
inland trade, 314, 315, coasting trade, 

303 ; trade of imports and exports 
between Provinces and States and its 
nature, 303-306 ; of Assam, of Bengal, 
304, of Bombay, Burma, Central 
Provinces and Berar, Madras, 305 ; of 
Punjab and United Provinces, 305, 306. 
See Tables VII-IX, pp. 314, 315. 

Trade, relations of Government with, 
266-269 ; creation of different Depart- 
ments to deal with Agriculture, Com- 
merce and Industry, 267 ; Cliambers 
of Commerce, 267, 268. 

Traffic: difficulties of early, 261, 402; 
on railways, 385-387,- passenger: enor- 


mous development of, due to pilgrim- 
ages, religious festivals, and migrations 
of labour, 385, 3S6 ; 200 millions of 
third-class passengers in 1904 carried 
at less than a farthing a mile, 386 ; 
goods : development of, even greater 
than of passenger, 386 ; creation of new 
markets and equalization of prices, 386, 
496; transport in 1904 of 52 millions 
of tons at less than a halfpenny per 
ton per mile, each ton , averaging 172 
miles, 386, 387 ; chief articles of traffic, 
grain and seeds, coal, cotton, jute, salt, 
sugar, and timber, 386, 387 ; develop- 
ment of local products and wealth 
a cause of more imports, 387; on 
navigable canals, 354-360, not one 
directly renumerative, 359. See also 
Tables IV-VI,pp. 412, 413. 

Trees of the forests, 102-104; protection 
of, from fire, 113-115, from cattle, 1 16. 

Tungsten and Titanium ores, found but 
not worked, 148. 

Turmeric, a dye and a condiment, 183, its 
extensive cultivation, 183; decline of 
exports, 183. 

V. 

Varnishes, of lac, 174, of thitsT, 175, of 
other resins, 176; used in gesso work, 
176. 

Vegetables, garden, a list of principal, 75. 

Village industries in metal, 232, 234; 
metal often in place of glass and 
porcelain of Europe, 232; local in- 
dustries often on a large scale and of 
more than local fame, 234. 

Voelcker, Dr., his Report on the Improve- 
nrnit of Indiasi Agricultzij'e, quoted, 

6, 16, 20. 

W. 

Wages, 466-4745 official data only from 
1873, 466 ; a general rise save in Oudh, 
472-474 ; data untrustworthy for exact 
comparisons, 467, 46S; distinction 
drawn between skilled (artisan) and 
unskilled (agricultural and domestic) 
labour, 466; in rural areas wages 
generally paid in kind with perquisites, 
467 ; irregularity of employment, 467 ; 
cash payments in urban areas, 468; 
variations in wages in different localities 
and under different circumstances, 468, 

469 ; wages lowest in agricultural and 
congested districts, 468, highest in 
industrial centres, 469, varying with 
demand and supply of labour, 469; 
relation between cost of living and 
wages illustrated by rise in wages and 
in price of rice and food in Bengal, 
Assam, and Punjab, 469, 470 ; greater 
rise in wages of skilled labour not 
generally apparent, 470, depression of 
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wages by immobility of labour and low 
standards of comfort, 470 ; general im- 
provement in these respects, 470, 471 ; 
migration of labour, see VoL I, cb. ix ; 
evidence of material progress in con- 
sumption of salt, excise revenue, and 
savings banks, 471 ; famine wage, 4c>o, 
492, 494. Tables of average monthly 
wages in different Provinces from 1S73 
to 1903, with percentage of rise or fall : 
I. of agricultural labourer, 472 ; 11 . 
of syce or horse-keeper, 473 ; III. of 
common mason, carpenter, or Ijlack- 
smith, 474; wages in coal mines, 165. 
Bibliography of ITices and Wages,p. 47 1. 

Waste cultivable land, 2, 3, proportion of, 
to cultivated area and to forests, 3 ; 
still enough land for the whole rural 
population, 2 ; its reclamation by irri- 
gatioirand colonization; in Punjab, the 
Rechna Doab and other areas, 334, 
possibilities of extension, 335 ; in bind, 

335, 335. 

Water-supply, influence of forests as 
affording storage, regulation of, and pro- 
tection against excessive rainfalls, 104. 

Wax, bees’, its area of production, 176 ; 
its uses : employed in dyeing, 177 ; its 
export, 176. 

Wells, irrigation by, 318-322 ; the work 
of private enterprise, 31S ; area supplied 
by, and produce, 318; temporary and 
permanent, 319, their cost, 319 ; lifting 
appliances, by manual or bullock 
power, 319, 320 ; conditions favourable 
to irrigation by wells, 318; state en- 
couragement of, by terminable loans 
itakaTJ^, 320 ; or by remission of land 
revenue, 321 ; its extension during 
recent years, 32:, 322 ; most exten- 
sively practised in the United Provinces, 
and the Provinces of Punjab, Bombay, 
Madras, 19, 321 ; total area in British 
India irrigated from wells, public and 
private, 345, 346. 

Wheat; its cultivation, 29-31; area of 
production, 30; varieties, *dry* crop, 30, 
irrigated, 30, 31 ; harvesting and thresh- 
ing, 31 ; out-turn, 31; exports, 31, 284, 
^^5, 459; not the staple food, 224; 
statistics of retail prices of, from 1861 
to 1903, 458; variations in prices of 
wholesale exports, 463, 464. 

Wines, white and red of Kashmir, 225; 
compete in purity and excellence with 
French, 225; consumption, mainly of 
imported, 225. 


Wood-carving, 228-231 ; as applied to 
architecture, 228, in N. India, mostly 
a Muhammadan growth, 229, its 
adaptation to deodar, 229, its applica- 
tion to doors, 229, its important centres, 
229 ; in the United and Central Pro- 
vinces, its character and centres, 229, 
230; its place taken by stone-carving 
in Rajpiilana, Central India, Sind, 
Baluchistan, and Bengal, 230; in 
Gujarat, a Jain type, and an evolved 
Muhammadan, 230; of Khandesh and 
Deccan, 330 ; in S. India, sandal-wood 
carving of Mysore reproduces character- 
istics of its Chalukyan temples, 230, 
wood-carving of Madras those of 
Dravidian temples, 230; in Burma, 
its great development owing to absence 
of masonry and supply of teak, 230, 
231, its wooden statuary, 231 ; in 
Nepal, 231 ; sandal-wood carving, 231 ; 
as applied to furniture, 229, 230. 

Woodwork, inlaid, with metals, 231 ; 
painted, at Savantvadi, of furniture, 
caskets, and shrines, 231, at Muzaf- 
fargarh, of bows and arrows, 231, at 
Jhaiisi and Gwalior, 232. 

Wool, industry and trade, 212-318; in- 
ferior quality of, from native sheep, 86, 
87, 212; centres of production, 213; 
manufactures and mills and hand-loom 
factories, 213, 214; capital and labour 
engaged, 213, 2x4; total production in 
1903, 214; Australian wool imported 
for finer goods, 214; goods manufac- 
tured, 214-218 ; pile carpets, originally 
of good quality and design, 214, 
deterioration by low prices for European 
market, 214, recent recovery, 214, 215; 
carpet-weaving in N. India, 215, in 
Sind and Baluchistan, 215, 316, in 
United Provinces and Bengal, in Raj- 
putana and Central India, in Bombay 
and Baroda, 216, in S. India, 316, 317; 
shawls and chddars of Kashmir, 217, 
2x8; brocaded woollen piece-goods, 
chogas, jdmazvdrj 218; trade, raw 
wool, imports and exports, 218, 291; 
manufactured wool, increase in imports; 
decrease in exports, save of carpets and 
shawls, 2X8. See also lashm. 

Z. 

ZamTndari tracts or areas, assessment and 
collection of land revenue in, 447; 
protection of rights of * occupants ' and 
‘ non-occupants,* 449-451. See Rent. 



